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| I27 New Departures 


Join the Navy! 








Westinghouse J-40 jet engine 
with Exhaust Nozzle Actuator 
Control for the afterburner, 
where 127 New Departure 
instrument ball bearings 
contribute extreme precision 
and efficiency. 
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Design by Douglas . . . power by Westinghouse . 


precision by New Departure. That’s the Navy’s F4D 


SKYRAY jet—first carrier-based plane to hold the world 
speed record —753.4 mph. 


Among other applications in the SK YRAY, there are 127 
New Departure precision instrument ball bearings in its 
Westinghouse Exhaust Nozzle Actuator Control. This 
control maintains proper engine temperatures, and de- 
mands the utmost in bearing accuracy and efficiency. 
New Departures meet these demands. 


Throughout defense and industry, you’ll find New 


making good products even better. Learn how 
these fine ball bearings can help your design .. . talk with 
your New Departure engineer today! 
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BALL BEARINGS 


NEW DEPARTURE © Ji¥sSION OF GEN 


Plants: aiso in Meriden 


tn Canadga: McKinnon Industries 
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16 MILLION 


TROUBLE-FREE OPERATIONS 





...this is the outstanding record of 
endurance achieved by a Victor Adding 
Machine powered by a Bodine Motor! 
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By performing 16,440,705 operations in 
a recent endurarce test, Victor’s millionth 
adding machine reached an equivalent of 
over 12 years of service at 25,000 opera- 
tions per week without being repaired, 
adjusted or cleaned. Maintenance was 
limited to standard lubrication. And when 
the test ended, the Bodine Type VVF-12, 
1/50 HP motor powering the millionth 
Victor was still operating at top efficiency! 

After completion of the test, Victor’s 
Director of Engineering had this to say— 
“As an engineer, I can’t think of a more 
exacting performance test for a motor than to 
subject it to months of continuous use without 
servicing. However, even the wear and tear 
of 16,440,705 machine operations failed to 


break down the Bodine motor. Frankly, we 
were not surprised. From the beginning, 
some four years ago, we were impressed with 
its low temperature rise, its service free 
operation and its compact design.” 

Why not tést a Bodine motor in your 
product, and prove to yourself that you 
are getting the most for your motor dollar ? 
You might find that you can reduce on- 
the-line rejections, improve peeenct per. 
formance, reduce service calls and/or 
design a lighter, more compact unit. And 
Bodine offers you a wide variety of stand- 
ard motors—over 3500 in all types and 
ratings (1/2000 to 1/6 HP)—and 49 
years of small motor experience. For 
sound motor counsel, call Bodine today. 


Bodine Electric Company, 2256 W. Ohio Street, Chicago, Illinois 
REPRESENTATIVES IN PRINCIPAL CITIES. IN CANADA: RENOLD-COVENTRY, LTD. 


* 


a2 


i it 
FRACTIONAL 
HORSEPOWER 


BODINE MOTORS 


THE POWER BEHIND THE LEADING PRODUCTS 


MOTORS 





4 ELECTRICAL MANUFACTURING 








ING 


a cerEEE ane 


NOVEMBER 
1954 


VOLUME 54 
NUMBER 5 





t * * 
Desiqn Exqureoring OF ELECTRICALLY ENERGIZED MACHINES, APPLIANCES AND EQUIPMENT 





FRANK J. OLIVER, Editor 

ALEX. E. JAVITZ, Special Features Editor 
JOHN D. COONEY, Associate Editor 

CRAIG WALSH, Associate Editor 

EVROM A. MINTZ, Associate Editor 

FLOYD A. WADE, JR., Editorial Production 
|. A. CAMPBELL, Director, Reader Service 


LOUIS J. PERROTTET, 

Business Manager 
£. M. SCHAEFER, Advertising Manager 
OLIVER B. ACKLEY, Research Director 
AL ROSE, Sales Promotion Manager 
AUGUSTUS EPPLE, 4dvertising Production 


CHICAGO 


L. C. BASSETT, Vice President 
PHILLIP T. HEFFERNAN 
DAVID JEALOUS 

231 So. La Salle St., Chicago 4 


CLEVELAND 


£. R. BOLLINGER 
8966 Princeton Blvd., Cleveland 2) 


NEW ENGLAND 


DAVID W. COLE 
Norfolk, Conn. 


NEW YORK 


WHEELER SPACKMAN 
ROBERT G. DRAKE 
FRANCIS J. McKINLEY 

1250 Sixth Ave., New York 20 


PACIFIC COAST 


McDONALD-THOMPSON 
8727 West Sixth St., Los Angeles 5 
625 Market St.. San Francisco 5 


ope 


Copyright 1954 by The Gage Publishing Com- 
pany, 1250 Sixth Avenue, New York, N. Y.. 
Publishers to Industry Since 1892. L. C. 
FLETCHER, President and Treasurer; L. C. 
BASSETT, Vice President; L. J. GOREY, 
Secretary. Editorial content and material of 
. aL MANurACTURING may be reprinted only 
with written permission of the publishers. 
Checked by Engineering Index, Inc. Acceptance 
under section 34.64 P.L.&R. authorized at Phila- 
delphia, Pa. Member: National Business Publi- 


cations, Inc., Business Publications Audit of 
Circulation, Inc. 





BPA 


Noise Measurements 76 


Adam Currie and Craig Walsh review the fundamentals of sound and noise 


measurements with particular reference to the development of a test code 
for unit heater fans. 


Electro-Mechanical Feedback Used in Tube Reducing Machine .. 85 


M. Beller and W. J. Bigley, Jr., describe how the electrical, hydraulic and 
mechanical elements were combined in a unique servomechanism for con- 
trolling a 50-ton reciprocating slide. 


Selection Factors for A-C Solenoids 92 


H. Y. Fischer discusses methods of making pull curves; design modifications 
to minimize mismatch in loading; residual magnetism and temperature rise. 


Know the Chemical Reactions When Specifying Finishes ..... 98 


Dr. Max Kronstein explains importance of knowing chemical reactions during 
application of organic finishes as aid in specification. 


er ta: Ree “Te NN. x... 5 oe es ce gs RS. 103 


A. Leen explains the factors to be observed in designing these economical 
time-delay elements into various types of control circuits. 


Metal Whiskers: Cause of Failure in Electronic Equipment ... 110 


S. M. Arnold examines problem caused by filamentary growth on metal sur- 
faces. Zinc, cadmium and tin are chief trouble makers. 


Soldered Connections 115 


Stanley J. Bieda reviews the fundamentals of good soldering and discusses 
the nature of poor connections. 


Development of a Band Saw Cut-Off Machine .............. 118 


R. L. Crane and F. O. Hutchinson describes how design objectives were 
met in producing a fully automatic machine using new high speed steel 
blades and electrohydraulic controls. 


International Standards for Insulation, Motors, Components ... 126 


Results of International Electrotechnical Commission 1954 meeting sum- 
marized. Proposed classification of insulating materials. 


Adapting Digital Techniques for Automatic Controls ........ 136 


Bernard M. Gordon explains the functioning of the new operational-digital 
method of computation which provides the simplicity and economy needed 


to encourage more widespread application of computer techniques to indus- 
trial controls. 


Design Trends 5 sons Seto si Gale Saaanaadarr .. 144 
Design principles, case history application of components and materials, 
testing techniques and manufacturing processes that relate to design. 

Research Horizons 6 Literature for the Asking . 250 

Editorial ns 75 Reader Inquiry Facility . 244 

Nuclear Impact on Design Metal Statistics ._.. _ 328 

New Components & Materials 156 Guide to Buying . 350 

Laboratory & Eng. Equip. . . 234 Index to Advertisers . 390 





NOVEMBER 1954 





ae ee 


2M tee 


er aed 


Research 





Horizons 











Printed Circuit 
Terminology 


Before the snows fall, we may be in possession of a 
brand-new and shiny set of standard definitions cover- 
ing the terminology used in printed circuits and print- 
ed wiring. RETMA Committee 40C has an excellent 
tentative list out for review and comment. 

Formal acceptance can't come too soon to clarify 
and reconcile the many conflicting definitions now in 
use. 


Glass-Fiber-Reinforced 
Metal-Bonded Laminates 


Glass-reinforced laminates and tubular products of 
potentially important commercial applications, experi- 
mentally developed by the U. S. Navy Bureau of Ord- 
nance, combine glass fibers with metals and other 
inorganic substances. Conventional laminates use or- 
ganic resins. 

The process starts with the standard glass filaments 
as they emerge at high speeds from forming furnaces, 
coats each filament individually with the specified 
metal. Iron, nickel, aluminum, zinc, tin, lead, copper 
and molybdenum can be used. Under suitable condi- 
tions of heat and pressure the coated filaments are 
then bonded and compacted to form the desired 
laminates and tubular shapes. 

Indicated advantages: (1) Suitability for service at 
much higher operating temperatures than are possible 
with resin-bonded glass laminates. (2) Improved 
strength-weight ratio. (3) High resistance to usual 
corrosion agents. The Bureau is seeking industry's 
participation in further development of this material. 


One-Watt Power 
Transistor 


A one-watt rating has been obtained for the West- 
inghouse new germanium p-n-p power transistor (No. 
2N71) by combining mounting and physical design fac- 
tors. The transistor, developed by the company’s Elec- 
tronic Tube Division, is now in pilot production. 
Thermal dissipation is provided by a black ribbed hous- 
ing. Additional cooling is effected through mounting 
contact with the chassis. 

Applications: Low-frequency circuits such as Class 
A amplifiers, where output power is needed. 
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Substitute for 
Natural Block Tale 


Phosphate-bonded talc for low-voltage insulation has 
been developed by the Research Department, Amer. 
ican Lava Corp., in cooperation with the U. S. Bureay 
of Mines, to provide a dependable domestic replace- 
ment for natural block tale. The latter is principally 
imported and is considered a strategic material. Aj. 
though ceramic dielectrics have generally replaced 
block tale where mass-production methods can be 
employed, talc is still essential for many applications: 
It is easily machined, can withstand rough handling, 
and can be fired into a strong hard product with min- 
imum dimensional change. 

Properties of the phosphate-bonded talc compare 
favorably with that of the natural; in some instances 
they are said to be superior. A particular advantage 
is uniformity of properties from sample to sample. 


Functional Use and 


Non-Use of Color 

There’s been a rash of color applications in appli- 
ances during the past year. Full color exteriors have 
been used, also color accents in trim, handles, escutch- 





MAGNETIC FATIGUE TESTER in operation at U. S. Steel’s 
new Research and Development Laboratory near 
Pittsburgh. Steel specimen is subjected to controlled 
vibration by means of an a-c circuit through the 
electromagnets positioned under ends of specimen. 
Pickup and feedback arrangements continue vibra- 
tion at natural frequency until failure. Specimen in 
illustration is vibrating at about 100 eps. Technician is 
about to examine specimen under stroboscopic light. 
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STAR PERFORMERS in transmitting power for a lot of 
leading mechanical devices, are Small Gears by G.S. 
Through 38 years of mass-producing extremely accurate 
Gearing, more and more critical manufacturers have 
come to us for the consistent quality and service they 
need. They know, with certainty, that specifying “G.S.” 
assures smoother, quieter, more dependable perform- 
ance and longer life for their products. 


If you, too, want Gearing that gives Star performance 
. . however simple or intricate the application may be.. 
send the job to G.S.! Let our specialized staff work with 
you ..at the drawing board stage. Chances are they'll 
give you ideas and recommendations that will bring 
greater satisfaction to your customers . . more savings 
and profit to YOU! 


x 
GET 6.5. TECHNICAL unfree ! 


See where and how we mass-manufacture Small Gearing to 
uniformly fine tolerances. This attractively printed 84% x 11" 
6-page folder is punched for ring-binder use. You'll want to 
keep it handy for frequent reference. It contains 23 pictures of 
Small Gears, plant views, as well as Diametral and Circular 
Pitch Tables. Ask for your copy on company stationery, please! 
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eons, control panels, and the like. Color has gone into 
fans and air conditioners as well as into washers, dryers, 
ranges and refrigerators. How much of the color appli- 
cation is functional is open to debate. It would be a 
fair appraisal that most of it is a reflection of current 
fashion and style. In fact, a reaction has been stimulated 
in favor of the functional non-use of color. One well- 
known industrial designer, for example, has deplored 
the use of color in kitchen appliances on the ground 
that color belongs in the living room. 

Basic to a sound use of color, of course, are two fac- 
tors: (1) A valid design use for the color; and (2) a 
systematic and engineering approach to the selection, 
specification and control of the color. (See staff report, 
“A Practical Approach to Color in Design,” 7-51/82. ) 
One research job in progress is in the hands of NEMA’s 
Committee on Color of Kitchen Appliances. It is under- 
stood that a standard white has already been selected 
and tolerances have been fixed. The color measurement 
procedure, however, still has to be worked out. When 
last checked, the full standard had not been approved 
as yet. 


“Compatible Design of 
Equipment and its Packaging” 

This title of a recent symposium held by the SAE 
Technical Committee S-8 in Los Angeles, October 7. 
is recognition of the close relationship between the 
design engineering of a product and the engineering 
of its shipping container or package. This is especially 
true in military equipment where frequently, if not 
invariably, packaging specifications are included in 
the equipment design specifications. The principle 
extends however to civilian equipments, machines and 
appliances as well. (See staff report, “The Container, 
too, is an Integral Element in Product Design,” EM 
2-48 /86. ) 

Need for adequate packaging is apparently well 
recognized in the electrical manufacturing industries. 
Out of the 34 prize-winning awards and honorary men- 
tions in the recently concluded National Protective 
Packaging and Materials Handling Competition, some 
22 were in the category of electrically energized or 
electronic products and associated components. Among 
the prize winners were packages for a distribution 
transformer, an electronic counter, a radar reflector, 
a radar airborne tape recorder, and a Gyrosin amplifier. 


Hirsute 
Gremlins 


Those wispy and convoluted silhouettes on page 110 
are no electronic abstractions, but microphotographs 
of trouble-making filamentary metal growths that have 
been raising hob with a great deal of electronic equip- 
ment. Termed aptly enough “metal whiskers,” these 
wispy excrescences have been found on contacts, con- 
nectors, and other parts and are believed to be the 
hidden cause of much equipment failure. 

Much quiet, yet intensive, research is underway to 
uncover the exact conditions that cause these growths 
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and to devise means for avoiding them. BTL’s §. M. 
Arnold presents here in his article a revealing discys. 
sion of this important, and not too widely knowy 
phenomena. 


Thermistor 
Research 


Though somewhat overshadowed during the past 
two or three years by the more spectacular develop. 
ments in transistors and germanium diodes, another 
member of the semiconductor family, the thermistor, 
has shown steady and significant progress in practical 
application. Owing to delicate and critical manufactur. 





ing procedures, one of the most difficult objectives to 
attain was dependable reproducibility in performance 
characteristics. 

Typical of current activity is the development work 
devoted by the Carboloy Department of General Elec- 
tric Company . . Shown here is the section devoted to 
thermistor deve lopment work in the new magnetic 
test laboratory at Detroit. The Brush oscillograph is 
used to record thermistor performance under varying 
thermal and current conditions. Associated equipment 
is shown in right background. 


Design Objective— 
“Less Noise, Please!” 

Relationship between excessive noise in industrial 
machinery and industrial casualty losses is obviously 
close. A research center was established last January 
by the Liberty Mutual Insurance Company at Hopkin- 
ton, Mass., to investigate various causes that lead to 
accidents in the operation of complex machinery. High 
priority was given to the study of noise as a primary 
source. 

The work at the research center extends to analyses 
of machine design and to recommendations for changes 


not only in operating methods but in actual machine 


construction. In a number of specific equipments re- 
design recommendations have resulted in appreciable 
diminution of the noise levels. 

Studies of operator fatigue due to causes other than 
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noise have also been undertaken. Here again, specific 
redesign changes have been recommended. Essentially, 
the overall research program falls into a human-engi- 
neering pattern. (A test program covering noise meas- 
urements in fans is described in a joint staff-industry re- 
port, “Noise Measurement,” page 76, this issue. 


Powder Metallurgy for 
Lower-Cost Titanium 


Intensive research in titanium may lead to commer- 
cial utilization of titanium metal scrap. A relatively 
low-cost product can be made by powder-metallurgy 
techniques. Costs may be slashed by 80 per cent. Ac- 
cording to Dr. Paul Schwarzkopf, president of the 
American Electro Metal Corporation, and owner of 
the Metallwerk Plansee in Germany, the new powder 
metallurgy process has already successfully undergone 
laboratory tests. 

One of the major problems in the use of titanium 
metals is machining and grinding. The Cincinnati Mill- 
ing Machine Company, which has done much research 
on this subject, has gathered several reports into one 
pamphlet, “Machining and Grinding Titanium,” avail- 
able on request. 


**Atomic”’ 
Battery 


Polonium is utilized as the energy source in a new 
small and lightweight battery developed at Monsanto 
Chemical’s Mound Laboratory, Miamisburg, Ohio. Es- 
sentially, the battery comprises 150 curies of the radio- 
active material sealed within a small capsule, the 
surface of which is in contact with the hot junctions 
of 40 thermocouples. A temperature differential of some 
450 F is maintained between the capsule and the cold 
thermocouple junctions located on the surface of the 
external container. The effective voltage-current rating 
can be controlled by choice of wire sizes and number 
of thermocouple junctions. 








The experimental battery uses a polonium heater of 
4.65 watts and delivers a maximum of 9.4 milliwatt, 
(efficiency is thus 0.2 per cent). Internal resistance jg 
15 ohms, no-load voltage is 0.75 volts, and current at 
maximum power is 25 ma. Extreme variations in am. 
bient conditions do not affect output. Polonium is used 
because it is essentially a pure alpha particle-emittin 
material. The alpha particle has 5.298 mev energy with 
a 138-day half-life. 

Potential applications: In instruments and apparatus 
where long life, dependability and known output are 
primary considerations. Low weight and small size 
are additional advantages. Size is 1% in. x 1% ip, 
diam. . . . Illustration shows close-up of the battery 
and, left, one of the inventors, Kenneth C. Jordan, 
with the battery held on top of a standard voltmeter. 
Co-inventor is John H. Birden. 


Finishing 
a Finish— 

What happens to a protective coating or insulation 
varnish during the baking process? How do chemical 
reactions and molecular changes affect the final prop- 
erties? What is the correlation between selection and 
specification of the coating or varnish compound, ad- 
herence to specified baking conditions, and final per- 
formance? 

These are some of the questions a number of product- 
design engineers asked New York University’s Dr. Max 
Kronstein at one of the Gordon Research Conferences 
of the American Association for the Advancement of 
Science held in the cool New Hampshire mountains in 
the summer of 1953. Would he explain? His articles 
on finishes and insulating varnishes, they said, pub- 
lished in their favorite design magazine (guess which?) 
were the best they've ever read so would he go a bit 
farther and fill in some gaps in their knowledge? 

Would he? He did. He retired to his little cabin, 
shooed out his family for a walk, pulled out his faithful 
portable and the result is the engrossing article on page 
98, this issue. 


Piece de Insulation 
Résistance— 


We allow ourselves a quota of one pun a year—and 
we owe ourselves one from last year. But the highlight. 
or piéce de résistance, or whatever you want to call it, 
of the article (page 126 this issue) dealing with the 
International Electrochemical Commission Golden Ju- 
bilee actually is the reproduction of the proposed classi- 
fication chart for insulating materials. . . . 

Now being studied by a special working group of 
IEC Technical Committee 15 (Insulation), this classi- 
fication is a project of deep significance and impor- 
tance . . . the objective is a comprehensive interna- 
tionally accepted handbook of insulation materials. 


—A.E.J. 
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A SCENE FROM A NEW FILM 
-SEE IT SOON! 













DIL: 
CASTING 


Learn what 
ZINC Die Castings 
can do for you... 


Every design and production engineer should see 
the new motion picture “DIE CASTING—How 
Else Would You Make It?” as soon as possible. 
Produced by the American Zinc Institute, Inc., 
this brand-new film not only establishes the rela- 
tionship of die casting to other high speed pro- 
duction methods but it presents the place of zinc 
among the die casting metals. 


design, casting, machining, finishing, and the fields 
of application. The above picture, for example, 
is one from a sequence dramatically describing 
the casting of the 5-foot, one piece Packard radi- 
ator grille frame and explaining why it is ZINC. 
Even though you are now using die castings in 
the assembly of your products, the film will help 
you to re-evaluate the die casting process in the 


Included in the new 35-minute picture are all light of the latest improvements in this constantly 


phases of the die casting process—part design, die developing industry. 
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FOR DIE CASTING ALLOYS 






_ The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (nite cucity) ZINC 
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Look to PHEL 
STIC APPROACH 


D] PRACTICAL KNOWLEDGE of mognet wire 


application problems and trends. 


CONTINUING INVESTIGATION «+ 


existing insulations to improve quality 


and performance. 


EXHAUSTIVE TESTING and evaluation of 


new organic and inorganic insulation 
materials to determine fundamental 


properties and application possibilities, 


ENGINEERING ASSISTANCE in selection 


and use of exactly right magnet wire 


for specific motor, transformer or coil. 





Economical solutions 
to many varied and 
complex application problems! 


The magnet wires pictured here illustrate the wide range 
of the Phelps Dodge line. Some of these wires—devel- 
oped specifically by Phelps Dodge to answer special 
problems—suggest unlimited new applications for the 
future with overall savings to the user. Bondeze and 
Sodereze are examples of this kind of research. 


Any time magnet wire is your problem, consult Phelps 


Dodge for the quickest, easiest answer! 


PHELPS DODGE COPPER PRODUCTS 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 












POWER AND FILAMENT TRANSFORMERS e FILTER REACTORS e MODULATION 
TRANSFORMERS e PULSE TRANSFORMERS e CHARGING REACTORS... 
NOW available to industry for applications which require the quality 
and superior performance characteristics of Moloney Transformers. 
Engineered to your specifications, tested to your specifications, perfor- 
mance to your specifications. Produced in any quantity ... send your 
inquiry to us now for prompt attention. 


Physical Characteristics: Per MIL-T-27 + Hermetically . 
Sealed + Solder-sealed Bushings + Oil Filled Moloney HiperCore Electronic Cores are 


Askarel Filled + Air Cooled; Class A, B and H. available to manufacturers in any quently 
in more than 1000 stock sizes or to your 


Write for Bulletin SR-205 describing HiperCore Electronic Cores and own special specifications. 


Bulletin ST-3505 describing Specialty Transformers. 





MES4-6 


MOLONEY ELECTRIC COMPAN Y 


Manufacturers of Power Transformers + Distribution Transformers + Load Ratio Control 
Transformers + Step Voltage Regulators + Unit Substations + Electronic Transformers 


SALES OFFICES IN ALL PRINCIPAL CITIES + FACTORIES AT ST. LOUIS 20, MISSOURI AND TORONTO, ONTARIO, CANADA 
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ADEQUATE WIRING BUREAU 
Program... 
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Custom 


CORD SETS 


Don’t bargain when you're buying cord sets... 
they mean too much to your product. Leading 
manufacturers know and value our technical experience 
and creative ability; to make their appliances BETTER 


... they CORNISH “ern! 


CORNISH WIRE COMPANY, iwc. 


50 Church Street New York 7, N. Y. 
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MICRO SWITCH Precision Switches 


A PRINCIPLE OF GOOD DESIGN 


Operate over 57,000 times a day? 


ETE 
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S ty 1 (6 Provide high electrical capacity? 
yg 


Increase machine production? 


as 
extremely small— ce 


require small motion— a d : — 
: aye Contribute to small, streamlined designr 


ae. 


fully dependable 


Two of these subminiature switches helped make 
possible the streamlined design and superior per- 
formance of one of the business wonders of the 
day—the V. P. Voicewriter of Thomas A. Edison, 
Inc. Edison engineers liked the small size—just over 
34 inch long—the small motion requirements, long- 
life dependability and the approved use for 110 
volt ac current. This is the smallest, lightest pre- 
Cision switch ever built. What do you want a 
precision switch to do? 





completely sealed — 
sensitive operation — 
extremely long life 


high repeat accuracy— 
long cycle life — 
positive action 


precise operation— 
high electrical capacity— 
absolute reliability 


rugged housing— 
sealed plunger— 
millions of operations 


Here’s one of seventeen heavy duty limit switches 
that control the finish grinding of small parts in a 
DoALL Automatic Grinder. Some of them operate 
every 114 seconds—or 57,600 operations in a 24 
hour day. The versatile adjustment of the roller 
arm permitted mounting these switches in mini- 
mum space. This switch is available in SPDT or 
two-circuit contact arrangement. There’s a MICRO 
SWITCH precision switch to meet YOUR most ex- 
acting requirement—and field engineers in 16 branch 
offices to help you find it. 


Fifteen MICRO SWITCH precision switches con- 
trol every action of this automatic pin setting ma- 
chine developed by American Machine & Foundry 
Company engineers. This unit sets the pins and 
returns the ball more efficiently than possible with 
hand operation. High repeat accuracy and long 
cycle life were the special features of the switches 
selected by AMF engineers. If you make—or plan 
to make—products which call for a precision switch 
application it will pay you to consult a MICRO 


SWITCH field engineer. Call or write the nearest 
branch. 


A completely automatic commercial washer—the 
first ever produced—is the product of ROBOT 
Laundry Machinery Division of The Wolf Com- 
pany. ROBOT engineers chose 24 MICRO SWITCH 
precision switches of eight different types to con- 
trol every step of the laundering process automat- 
ically. Long-life dependability, high electrical 
capacity and precise accuracy of these MICRO 
SWITCH products dictated their choice. Need a 
switch for a new product—or to make a present 
product better? A call to MICRO SWITCH can 
save time and money. 


This comber of the Terrell Machine Company 
combs 36 to 40 pounds of 12” lap per hour with 
ten MICRO SWITCH precision switches as controls. 
The high production is facilitated by the use of 
six switches to control the trumpet stops on the 
combing heads. Four other switches control the 
mechanisms for coil changing, stopping and tim- 
ing. Terrell engineers picked MICRO SWITCH units 
because of their small size, rugged construction and 
long-life precision. There’s a MICRO SWITCH pre- 
cision switch for every design need. Let our field 
engineers help select the switch for you. 


MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 


Switches. Available in a wide variety of size 


shapes, weights, actuators and raacaaedaliae A DIVISION OF MINNEAPOLIS-HONEY WELL REGULATOR COMPANY Hl 


acteristics. For all types of electrical controls. 


FREEPORT, ILLINOIS 
































““WAFFLE IS BAKING”’... 
or 


“DANGER AHEAD”... 


FC 


inn GLASS | 


delivers the message! 





In visual signal systems, a lens or a color filter is 

called upon to actually deliver the message. It may 

show that a home appliance is in operation, or warn 

motorists or trainmen of danger ahead. Whatever its . 

duty, if it is designed and made of glass by Kopp, you 

can be certain of its heat-resistance high quality. j 
Kopp engineers have the skill, experience and 

equipment to design and manufacture all types of 

signal lenses, color filters and special glass parts. 

Parts produced by Kopp craftsmen are accurately 

made and dependably uniform. . 
We will be glad to study your requirements and to f 

develop designs that will meet your most exacting . 

requirements. 


Write for 
the new brochure describing the 
design and manufacture of Kopp 
Glass Products. 


Olay 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
Be 
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Building—Through Business—for a better America! 





support Junior Achievement 
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GOOD NEWS 
FOR MANUFACTURING ENGINEERS! 


Here is some research that helps you 


TN ee 


QF HAND, you’d probably expect 
most of the basic research on elec- 
trical steels to be concerned with 
magnetic properties, which are so 
important to the performance of 
motors, transformers, and reactors. 
Improvement of electrical perform- 
ance does occupy a large part of the 
research and development time de- 
voted to USS Electrical Steels—but 
not all of it. A large and equally im- 
portant chunk of our effort goes into 
further improvement of the physical 
properties of these steels so that you 
can reduce costs and speed up pro- 
duction of high quality core lamina- 
tions. 

For example, to improve the shear- 
ing and punching properties of USS 
Electrical Steels, our Research Metal- 
lurgists are constantly trying out 
new tricks with melting, rolling, and 
annealing techniques. The acid test 
of every new idea comes when actual 
laminations are produced from ex- 
perimental steels, under simulated 
production line conditions. Here is 
where many a likely idea has fallen 
flat on its face and been discarded 

. where many another idea has 
proved itself, gone on to become a 
part of standard practice in the mills, 
and eventually helped you to pro- 
duce laminations faster, more easily, 
and at lower cost. These good ideas 
come along regularly and result in 
steady improvement of USS Elec- 
trical Steels—steady improvement on 
your production line, as well as 
steady improvement in your com- 
pleted motors, transformers, and re- 
actors. Write for complete informa- 
tion about USS Electrical Steels. 
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New facks tor your tile ow 


VSS CARILLOY STEELS 









USS Carilloy steels minimize distortion 
in power steering units for cars 


Torque Testing of completed steer- 
ing unit. Even the heaviest steering 
loads require only 3 lbs. pull by the 
driver of an automobile with power 
steering. In addition, road shocks 
are cushioned by the power steer- 
ing unit. 


TENNESSEE (OA 


| 


PITTSBURGH 


TED STATES § 


OWER steering units are precision ma. 

chines. Every part must fit exactly. Par 
must be interchangeable. They must be mad, 
to finished tolerances as small as .000}' 
They must be heat treated with minimum 
distortion. 


These rigid requirements dictate the up 
of accurately controlled alloy steels that cay 
be quenched in oil. These steels must respond 
uniformly to heat treatment, time after time 
so that many thousands of parts can be made 
—all exactly alike. USS CARILLOY steels ar 
used extensively in power steering units be. 
cause they help to insure the uniformity that 
is essential in all critical parts. 


CARILLOY steels are giving excellent sery. 


ice daily in a wide variety of precision parts. 


for automobiles, aircraft, trucks, farm equip 
ment, construction machinery, rotating mm 
chines, and many other applications. Thes 
high quality steels are meeting some of f 
toughest requirements known to industy 
They can meet yours. For information wi 
to United States Steel, 525 William Ps 
Place, Pittsburgh 30, Pennsylvania. 
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Stainless Steel milk dispensers 
fabricated at rate of 120 units per day 


BY UNITED REFRIGERATOR 


The experience of United Refrig- 
erator Company, Hudson, Wis., 
shows how adaptable Stainless Steel 
is to mass production operations. 
Milk dispensers—-used for serving 
cold milk in glasses in schools, res- 
taurants and the armed services— 
are being fabricated from Stainless 
Steel at a rate of more than 120 
units per day. 

United uses no special equipment 
in fabricating Stainless Steel. Such 
operations as shearing, punching, 


notching, braking, soldering, spot 
welding and grinding take place on 
equipment used for fabricating mild 
steel. 

Shop practices are much the same, 
too. Blades are kept a little sharper, 
dies a little smoother and greater 
care is exercised to prevent marring 
the smooth surface of Stainless. 

The result is a product with a high 
degree of sales appeal ... made from 
a material perfectly suited for the 
sanitary nature of the application. 


Stainless Steel milk dispensers after assembly at United Refrigerator Company. 


Stainless Steel is not 
difficult to fabricate 
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UNITED STATES STEEL 


NNESSEE COAL & IRON DIVISION 
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CORPORATION, PITTSBL 


AIRFIELD, ALA. - UNITED STATES STEEL SUPPLY f 


ou pay no penalty in shop proce- 
dure to obtain the outstanding sales 
benefits of Stainless Steel. You can usu- 
ally use the same equipment used for 
carbon steel with the addition of a 
little more power and a little more care. 
So put Stainless Steel into your de- 
signs and into your selling. Our repre- 
sentatives will be glad to help you 
select the proper grade and fit it to 
your fabricating procedure. 


Polishing the inside of a 30-quart bow! at ACF Industries. 


Mixing bowls 
-|2 to 160 quarts- 


drawn from Stainless Steel 


ACF INpustTRIEs, at its Milton, Pa. 
works, fabricates a line of industrial 
mixing bowls used by bakeries, res- 
taurants, chemical plants, cosmetic 
manufacturers and the like. Depending 
on service conditions, the bowls are of 
carbon steel or Stainless Steel. But the 
same fabricating equipment is used for 
both. 

Fabrication of a 30-quart Stainless 
bowl begins with two draws on a 1000- 
ton hydraulic press. The 31)” circle 
is first reduced to 20” and then to 14%” 
making a bowl 15” high. Stainless used 
is 16 gage. 

The bowl is then annealed and 
pickled, the flange is trimmed, it is spun 
and beaded on a lathe, the outside is 
polished, handles and fittings are welded 
on and the inside is polished. 

Even dies are used interchangeably 
between carbon and Stainless. Stain- 
less requires only a little more careful 
handling. 
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e Since 1867 engineers, scientists, designers, surveyors, 
draftsmen have relied on K&E as the foremost, most 
progressive, and most complete source of supply for the 
tools, equipment, and materials they work with. When 
you buy, think first of K&E, headquarters for 7,000 
items. For example .. . 


THE PARAGON® DRAFTING MACHINE 


Thorough knowledge and thorough care of minutest detail 
were essential to the designing of the sturdy, accurate 
Paragon® Drafting Machine. Draftsmen prefer the Paragon, 
because it is time-saving and work-sparing, because it is 
reliable, easy to operate, and because they don’t have to 
treat it with kid gloves. The Paragon Drafting Machine 


increases drafting room efhciency enormously, and effects 
substantial economies. 


KEUFFEL & ESSER CoO. 
New York - Hoboken, N. J. 


Chicago « St. Lovis « Detroit « San Francisco « Los Angeles « Montreal 
Distributors in Principal Cities 
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You can simplify purchasing . . . improve design .. . speed production 


vith IMproved C-D-F D LECTO taminates 


Only C-D-F, the Continental-Diamond Fibre Company, 
makes Dilecto laminated plastic, just as only Cadillac makes 
a Cadillac. Dilecto is 50 different materials with more com- 
binations and variations in desired properties than we can 
tell you here. 

But Dilecto has three important qualities that you should 
think about if you buy, design, or machine laminated plastics. 


DILECTO HAS HIGH MECHANICAL STRENGTH 
Mechanical strength is frequently an important determining 
factor in the selection of an insulating material. Insulating 
arts used in large electrical power equipment are frequently 
bulky. The high mechanical strength of Dilecto helps reduce 
size-dimensions of insulating parts without danger of failure. 
Instruments, meters and small motors frequently require very 
small insulating parts which must withstand comparatively 
large mechanical stresses. Insulation for use in high frequen- 
cy circuits should have a minimum bulk factor for minimum 
dielectric losses. Dilecto fulfills these requirements with a 
combination of high mechanical strength and low loss factor, 
characteristic of the better C-D-F electrical grades. 

So C-D-F selects for your Dilecto insulation grade the 
correct, highest quality base material, paper, cotton, nylon, 
glass. These are used in combination with improved pene- 
trating resins: Improved Phenolic, New Melamine, New Sili- 
cone, New Teflon, all synthetic, well polymerized resins. 

Both the base and the resin are good insulators by them- 
selves. But C-D-F sells them to you in an improved, practical 
form, . . Dilecto. Uniform sheets, tight tubes, strong rods, 
close tolerance machined and formed specialties, high bond 
strength metal clads. 

Why does Dilecto combine so well mechanical strength 
with dielectric strength and dimensional stability? Because 
Dilecto is almost homogeneous, a true blend of resin and base. 


DILECTO IS ALMOST HOMOGENEOUS 
A poor laminate absorbs moisture at its edges, loses its 
insulating properties fast. Entrapped moisture and other 
volatiles within the cured structure causes inconsistent di- 
electric strength, with ultimate puncture and breakdown. 





Punch press and bench saw operators know how much time 
and material is saved when the laminated plastic is uniform 
and homogeneous in nature like Dilecto. 
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DILECTO IS IMPROVED 

Yes, C-D-F Dilecto is an improved laminated plastic, due to 
high standards and advances in resin and manufacturing 
techniques. It is watched by skilled workers in our modern 
plants, checked against rigid standards . . . C-D-F stand- 
ards .. . by our quality control people. It is easy to machine, 
and the C-D-F shops are doing a booming business in 
specialties. 


Table |—Typical Improved Phenolic Laminates 


Commercial 
designation? 


MEC-5 Phenolic Nylon Insulation §re- Filler 
fabric sistance; mois- 
ture resistance 
XXHV-2° Phenolic Paper High dielectric Resin and 
strength paral- manufac- 
lel to lamina- turing 
tions technique 
CRD Phenolic Cotton Better ma- Filler 
mat chining 
XXXP-26° Phenolic Paper Insulation re- Resin and 
sistance; mois- manufac- 
ture resistance turing 
technique 
Xylenol¢ Cotton Alkali resist- Resin 
fabric ance 
Modified Cotton Postforming Resin 
phenolic fabric 


Filler Improved 


Resin properties 


# All grades are Continental-Diamond Fibre Company. 

> Resins have improved penetrating properties and the manufacturing tech- 
niques use these properties to provide better impregnation of the filler. Since 
thorough impregnation eliminates entrapped moisture and air, greater mois- 
ture resistance and better dielectric properties are attained. Manufacturing 
techniques also provide suitable temperature control during the curing stage to 
assure uniform quality and optimum property values in the finished laminate. 

© Xylenol is essentially a dimethyl phenol. 





—from Electrical Manufacturing Article ‘“‘Wider Design Opportunities with the 


NEW Phenolics”, Part II 


The next time you 
think of laminated 
plastics, the name 
to remember is 
C-D-F Dilecto. The 
improved, high 
strength, uniform 
material that makes 
insulation buying 
and using more a 
science, less a puz- 
zle. New grades, 
new applications, 
new Savings are just 
part of the Dilecto 


success story. Look up the facts in Sweet’s Design File, or 
write for catalog. Send us your blueprint for quotation .. . tell 
us your design dream...C-D-F wants to work with you. 


9 (zene Diamond Pub, 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 13, DELAWARE 
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Wagner Type RK, resilient-mounted capacitor- 
start induction motor in the new 56 frame that 
is used for Ys, Y2 and % hp ratings. Smaller 
fractional ratings, and integral sizes from 1 
through 5 hp, are also available. 
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Wagner rigid base Type RK 
motor, in the new 56 frame 
size. The formed steel base is 
securely welded to the rolled 
steel frame to produce a 
strong, rigid mount that will 
not get out of alignment. 


Frames for these motors are 
made of thick rolled steel, 
with machined beads on each 
end which accurately position 
the end plates. The frames 
have no openings, and are 
treated inside and out to 
prevent rusting. 





These motors are equipped with 
the exclusive Wagner quick- 
break switch that disconnects 
the starting winding and ca- 
pactor from the line when the 
motor approaches operating 
speed. It operates over a 
million times without trouble. 


1,,. Wagner Type [> [KX is the 
I ight [KX ind of motor to use 





Wagner capacitor-start induction motors are 
the right kind of motors to use for most single- 
phase applications. They have become first 
choice of many leading manufacturers of air 
conditioners, refrigerators, freezers, water 
pumps, motor-driven tools, and are used in 
many other similar fractional or integral horse- 
power applications. 


These motors offer low maintenance cost— 
only a minimum of servicing is required—and 
they give many years of reliable service with 
unusual freedom from vibration and noise. 


These motors are available in open or totally- 
enclosed types—sleeve or ball bearing, with 
rigid or resilient bases or machined end plates 
for flange mounting. The rotor squirrel-cage 
is of aluminum, cast under pressure. The end 
plates are of sturdy cast iron construction and 
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are drip proof. Type RK capacitor-start induc- 
tion motors feature steel-backed babbitt lined 
bearings, roomy oil wells packed with long 
strand wool yarn, and dependable quick make- 
and-break switches which have proved their 
ability in service. 


* ed * 


When you standardize on Wagner Motors— 
you get the advantages of a liberal warranty 
... Of nationwide service facilities, with on- 
the-spot service, replacement motors and parts 
available from 25 Wagner-owned Service 
Branches and more than 750 Authorized 
Service Stations. You can also choose from a 
wide variety of types and sizes—single-phase 
or poly-phase—(from 1/125 to 400 hp). 
Bulletin MU-185 gives complete information 
—write for your copy. 


WAGNER ELECTRIC CORPORATION 
6454 Plymouth Ave. e St. Louis 14, Mo., U.S. A. 


BRANCHES IN 32 PRINCIPAL CITIES 


54-12 
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MAXIMUM WIRE RANGE 


from #18 to #4 inclusive. 


MAXIMUM ELECTRICAL RATING RANGE 


from 5 to 70 amperes inclusive. 
long leakage path allows conservative 750 volt rating. 


MAXIMUM CIRCUIT LENGTH 


FLEXIBILITY 

pres-SURE-lock construction allows any number of circuit 

sections to be securely assembled. TUBULAR-CLAMP. For finer 
MAXIMUM CONTACT FLEXIBILITY stranded stripped wires (where 
3 types of contact sections available of cadmium plated direct screw bearing may be 
electrolytic copper . . . readily interchangeable for undesirable). Saddle remains 
varied circuit requirements. in up-position and cannot fall 
MAXIMUM CIRCUIT PROTECTION eee eee 
fully enclosed contacts . . . contact screws never project sizes: #18 through #6 inclusive. 
above molded surfaces. Prevents accidental short 

circuiting. 

MAXIMUM WEIGHT AND SPACE J 
ECONOMY 


compact design invites varied low voltage applications. 


MAXIMUM MOUNTING VERSATILITY 


Mounting holes interchangeable with majority of avail- 
able one piece and “built-up” blocks . . . slotted holes 
do not require precision jig drilling. 


MAXIMUM EASE OF HANDLING 

each section complete with pres-SURE-fit contact for con- 
venient “one piece” handling. Assembled sections form 
rugged "single-unit” block. 


MAXIMUM EASE OF CIRCUIT 





















IDENTIFICATION a 
“snap-fit” marking strips enable permanent circuit TUBULAR-SCREW. For stripped —= | foe 
identification . . . no mounting hardware required. wires @irect screw bearing). Be 
MAXIMUM INVENTORY EFFICIENCY de sang ry aiegy ' 





#14 tBrough #4 inclusive. a coo 


al a 


STRAP TYPE. Exclusive captive 
screw design positions terminal 
ended or looped wires auto- 
matically against positive stop. 
Screws never leave block... 
no fumbling, no loose screws to 
handle . .. positive connections 
every time. 35 ampere rating. 
Wire sizes: #8 and smaller. 


just 3 sections to stock for complete block. No loose con- 
tacts, bolts, screws, washers, nuts, or other miscellaneous 
hardware needed. 


MAXIMUM AVAILABILITY OF 
MOLDING MATERIALS 


standard sections of medium impact (CFG) phenolic. 
Special MIL-P-14 requirements on application. 





+ + + + + HF HF HF HF HK 





Three circuit assembled block with tubular- 
screw, tubular-clamp, and strap type 
contacts— 

length 3%” height 1%” width 12” 
mounting centers 2'4” contact centers ¥4” 
opproximate weight 4 oz. 


All three types of contacts feature: 
Positive wire stops to eliminate blind 

wire insertion. Sections have pres-SURE-fit 
contacts factory assembled . . . cannot fall out even 
when screws are up.. Contacts of electrolytic copper 
heavily plated for maximum corrosion resistance. 
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pres-SURE-block 


featuring pres-SURE-lock construction... 
factory assembled or in complete 
sections : ! 





















EXCLUSIVE... 


pres-SURE-block design allows unlimited combinations of various types of 
contact units to be quickly and securely assembled into a compact terminal 
block in any desired number of circuits. 


This versatility is achieved through the revolutionary pres-SURE-pin construc- 
tion which eliminates the inherent disadvantages of conventional sectional 
blocks having accessory fastening hardware or loose fitting sections. 


The three integrally molded serrated pres-SURE-pins locate and secure each circuit section by 
mating with corresponding holes in the adjoining circuit section. The pres-SURE-pin design thus 
forms a compact, rugged, single-unit terminal block of exceptional mechanical and electrical 
characteristics. 


For volume users whose circuit length requirements vary, a simple pneumatic or manually operated 
bench type fixture is available for assembly of individual sections. You can now have complete 
flexibility to meet your requirements by taking advantage of the benefits available in the new 
Buchanan sectional pres-SURE-block. 


Obtain complete 
information on this 

new Buchanan product. 
Write now for Bulletin £54 


ELECTRICAL Propucts CORPORATION 


HILLSIDE, NEW JERSEY 
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A SPECIAL REPORT ON PROTECTIVE FINISHES 


FOR ALUMINUM 


Most aluminum producers and fabricators are well aware 


of the superiority of chemical finishes over anodizing for 


the protection of aluminum from corrosion. Naturally, 


then, there is a running battle for acceptance among the 


leading producers of the protective chemical finishes. 


That’s why, here at Allied, we have 
always studied your needs with regard 
to both our own and competitive pro- 
cesses. We’re constantly trying to pro- 
duce new and better finishes because 
we believe there’s always room for 
improvement . . even to our own 
products. Some years ago this policy 
led to the introduction of a process, 
long in development, that offered you a 
way to overcome anodizing’s obvious 
technical complications . . . Iridite #14. 
This finish was far easier to use than 
anodizing, yet provided comparable, 
if not superior, quality. And, its cost 
was much less than anodizing. 


But other finishes offering similar ad- 
vantages over anodizing have entered 
the market. So . . . the current battle 
for acceptance. By any cost comparison 
Iridite #14 is the most economical. 
However, corrosion tests by users show 
coatradictory results as to performance 
from Iridite #14 and other leading 
protective finishes for aluminum. Most 
tests show Iridite #14 superior, but 
some do not. The margin of difference, 
however, is always small. The truth 
is that all have proved good. However, 
our laboratory research indicated that 
still further improvements could be 
made. 
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That knowledge ... plus our aim to 
give you even better protection and 
maintain the leadership of the industry, 
is exactly why Allied Development 
Engineers have been working for long 
years to develop a better finish than 
any of those now available, including 
our own Iridite #14. 


Now the new finish is ready for you. 
It’s called Iridite # 14-2 (Al-Coat). 


From a performance standpoint, Iridite 
#14-2 gives you two important advan- 
tages in the protective finishing of 
aluminum. 


FIRST: in its fully colored brown 
film stage it provides corrosion 
resistance decidedly superior to 
previous processes. 


SECOND: the basic brown film can 
be hot water bleached to produce a 
clear-type film with protection here- 
tofore unobtainable from clear-type 
chemical finishes. 


From an operating standpoint, new 
Iridite # 14-2 gives you three important 
advantages. 


FIRST: it provides consistently 


higher corrosion resistance for dif- 
ferent aluminum alloys treated in 
the same bath. 


SECOND: it provides a more 
uniform appearance for parts of 
different alloys and with varied 
surface finishes before treatment. 


THIRD: its operating and technical 
characteristics are superior to those 
of other processes. 


If you are using or planning to use a 
chemical finish for aluminum, you 
should have full details on new Iridite 
#14-2. Write us or send samples for 
free test processing. Or, for more im- 
mediate advice, call your Iridite Field 
Engineer. He’s listed under ‘Plating 
Supplies” in your classified telephone 
book. - - - ALLIED RESEARCH 
PRODUCTS, INC., 4004-06 EAST 
MONUMENT STREET, BALTI- 
MORE 5, MARYLAND. 


P. S. Even new Iridite #14-2 will be 
constantly measured against both your 
needs and competitive processes to 
make sure you get the best possible, 
most economical finish for your product 
that man and the laboratory can 
develop. 
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Special Purpose 

= Vertical Motor 
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That's why Diehl lays so much emphasis on custom con- 
struction . . . why, through the years, it has geared its 
abilities and its facilities, its design, engineering and 
manufacturing functions for maximum cooperation with 
its customers .. . whatever the application. 


Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J. 
Please send me the following bulletins: 
New Type “D” Motor Bulletin No. EM-3304 


- Consolidated Catalog & Price List No. EM-3310 
custom-tailored motors can: 

















Peeeoeeeevesocosossccscessosecesorw 


Cut costs * Save space + Reduce weight + Improve safety nae ee ot ete 
Simplify design + Speed production + Improve appearance CONNIE se een 
When you want a fast; thorough answer to an unusual Street_____ ________ - -- ———$——__—_————— 
motor problem it will pay you to consult Diehl. Name Cit State 
your condition Diehl wi : : Y - ~ — 
s... Diehl will design and build to match, (..-..---------------2e- eee eee e eee eeeeneees eae ee 


ANTEGRAL AND FRACTIONAL HORSEPOWER MOTORS ARE AVAILABLE IN A WIDE RANGE OF TYPES AND SIZES 
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... another “FIRST BY FANSTEEL” 


i NEN RECTIFIER 
DELIVERS FULL 
1 pATED POWER at 
J yqore (212%) 


CHICAGO, a 
type of selenium -" ood 
co aed for operation .— 
pee ont substantially . f 
oat of convention# OM 
the limits ia 
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. Fansteel announces an entirely new 
-\h_— Selenium Rectifier: 


— - 


lL * Able to operate at 100°C (212°F) and 
deliver full rated power output, 


be ° ; 
9 { 9° a 100 continuously, with no derating whatever. 


| B TIGRADE . 
mm \ canReNHE! — Able to operate at ambient temperatures 
" -— 
a 


_ 


iJ up to 150°C (302°F) with only 


li moderate derating. 


e Available in all standard cell sizes and 


: all standard circuit arrangements. 


4a Available with all standard protective 
-/ finishes— moisture resistant, salt-spray 


resistant, fungus resistant. 


Ss Now in production for specialized 
applications. Tell us your problems and 


we will make recommendations. 


aT iia 4) METALLURGICAL CORPORATION North CHICAGO, ILLINOIS, U.S.A. S 


out: 
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WELDS UNLIKE METALS! 


Many difficult wire welding jobs can be accomplished easily with UTICA Koldwelding 
equipment. The process butwelds various non-ferrous metals such as aluminum, hard 
and soft electrical copper, platinum, silver and other metals—welding the same or 
unlike metals together . . . such as aluminum to copper, etc. Also easily welds different 
gauges of wire together. Flash is easily removed with fingers or small pliers. Wire may 
be drawn after Koldwelding and tests show it will part at some point remote from the 
Koldweld. Typical wire mill tests have drawn Koldwelded 164 aluminum wire down to 
.019 at high speed—with fifteen Koldwelds in a 25-foot length. There were no breaks, 
no identification of Koldwelded joints after drawing. 


To get more facts and 
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GET PERFECT WELDS 





data on this new type 
of welding send today 
for Utica Koldwelding 
brochure. 


DROP FORGE & TOOL CORP., Utica 4, N. Y. 


“Urica’’, when applying to tools made by Utica Drop Forge & Tool Corp. is a Trade Mark Reg. U. S. Pat. Off. 





without heat, electricity 
or chemicals 
ta Just secouda! 


This new and perfected process buttwelds through pressure alone—the 
metal is pressed together between specially designed dies. Utica Kold- 
welding is so easy and foolproof that even unskilled workers of average 
strength can make perfect welds in just seconds. 





They're real welds, too—not just bonds! Actual inter-molecular flow of 
metal occurs. Tests show Koldwelds have 95% to over 100% the tensile 
strength of the parent wire. 


More than that, the inter-molecular connection results in an electrically 
perfect splice. No flux, second metal or alloy is present at weld. Electrical 
resistance will not change because of oxide films, corrosion, moisture, etc. 
There is no change in wire diameter—and flash is easy to remove. 


Buttwelding is done with a hand tool 14” long, weighing only five 
pounds! Each UTICA KOLDWELDING tool is 
supplied with lightweight carrying case and 
precision dies to fit the user's specific needs. 
This Utica tool with its dies is the total 
equipment needed for Koldwelding out in 
the field or in the production line! 


LAPWELDING ALSO: Utica makes also 
the KL-10 Lapwelder which Koldwelds alu- 
minum and other non-ferrous sheet. For full 
information send for brochure. 















LORD MOUNTINGS.. 


Gc D 






Control Vibration 
in PORTER-CABLE’S 


The unique Lord application illustrated above accommodates 


controlled orbital motion of the sanding head in the Porter-Cable 
#106 Finishing Sander. “Lord Bonded-Rubber Mountings”, 
Porter-Cable reports, “outlast any mountings previously used 
because of the excellent bond between rubber and metal” and 
thus contribute much to the efficient operation of this popular 
Porter-Cable unit. You may have a similar problem to solve 
in the products you manufacture. Your request for information 
is invited. We will be pleased to consult with you on the appli- 
cation to your products of Lord Vibration and Shock Control 
Mountings and Bonded-Rubber parts. 





DETROIT 2, MICHIGAN LOS ANGELES 28, CALIFORNIA CHICAGO 11, ILLINOIS CLEVELAND 15. OHIO 






311 Curtis Building 7046 Hollywood Blvd. 520 N. Michigan Ave. 811 Hanna Building 

PHILADELPHIA 7, PENNSYLVANIA NEW YORK 20, NEW YORK DALLAS, TEXAS DAYTON 2, OHIO 

725 Widener Building 630 Fifth Avenue 313 Fidelity Union 410 West First St. 
Rockefeller Center Life Building 


LORD MANUFACTURING COMPANY e« ERIE, PA. 
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(Advertisement) 
Lord Mountings Perform 
Unique Function On 
Porter-Cable Portable Sande, 


One of the most unusual require. 
ments for the application of Lord y 
Bonded-Rubber parts is that of the 
Porter-Cable Portable Sander 106. 
Here the orbital action of the sand. 
ing component must be held within Gt 
certain limits by the use of flexible 
rubber mountings fixed to the four 
corners of the upper housing and th 
the sanding component. High speed 
operation is necessary for achieving 
the desired smoothness of surface or 
on materials to be sanded. 

Previously used mountings 
worked well for a time and then fh 
failed. The problem of longevity was 
put up to Lord Headquarters for 
Vibration Control in Erie, Pa. 

Analysis of the problem showed % 
that the correct rubber compound 
bonded to threaded metal studs 
would offer the desired flexibility 
with reasonable possibility of longer 
service life and subsequently less 
failures. Many tests were completed 
before adopting the mounting shown 
in the accompanying advertisement,” 
All objections to the operation of! 
previous mountings were removed 
by this consultation with Lord En- 
gineers and the results of their 
efforts. This is but another of many 
such typical solutions of the vibra- 
tion problems of appliance manu- 
facturers. These problem solutions 7 
include correct mounting of spin} 
dryers on automatic washing ma-7 
chines, isolation of transmitted vr 
bration through fan hubs of room 7m 






















air conditioners, the mounting of} 
mixing and blending equipment 
used by the modern housewife—in} 
fact, wherever vibration and shock 
present an obstacle to satisfactory] 
machine operation Lord Vibration} 
Control Mountings are being engl 
neered for the job, The experience) 
of more than a quarter century it” 
dealing with vibration and_ shock 
problems is available to you in the | as 
solution of vibration problems. Your 
efforts to improve the operation of 
your product by controlling or is0- 
lating vibration will be more effec- 
tive when you consult with Lord 
Manufacturing Company, Erie, Pa. 


ELECTRICAL MANUFACTURING f 


Now . . 100,000,000 motors back 
your judgment when you specify “G.E.” 


Recently— at one of the seven General Electric fractional- 
Get the benefits of hp motor factories—the 100,000,000th G-E fhp motor 


moved off the production line on its way to a G-E customer. 
‘ This production milestone climaxes 52 years of small-motor 
this unmatched experience leadership— years in which G-E engineers have established 


a long list of ‘‘firsts’’ in motor history. 


Today and in the future you can expect continued G-E 

on your next leadership in small motors. When you specify “‘G.E.’’—or 
call in G-E engineers on small-motor applications —you’ll 

benefit from the unmatched experience and unequalled 

facilities built up during this record production. General 


fhp-mofor application Electric Company, Schenectady 5, N. Y. 702-15 
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LEADING DESIGNS—Today’s G-E fhp motors—climaxing APPLICATION HELP—In helping solve }om' motor problems, 
|  $2years of leadership—are industry’s most advanced; fea- General Electric small-motor engineers draw on unmatched expe- 
ture modern materials, compact size, superior performance. rience in applying motors to thousands of different products. 


a _ - ee B wr Gs « < — — f & 
DEVELOPMENT FACILITIES—unequalled in the motor in- 


CONTROLLED QUALITY—G-E production men use specially de- 
dustry— provide improved motors you need today and veloped methods and equipment—plus hundreds of quality-control 
assure the availability of still better motors tomorrow. checks—to guard G.E.’s reputation for dependability and long life. 


LPN AA a 


GENERAL @@ ELECTRIC 


FOR MORE REASONS WHY G.E. IS YOUR BEST SOURCE OF FHP MOTORS, TURN PAGE p 





SEALED-IN LUBRICATION cuts mot 
servicing. Motor operates at al 
angle . . . no need for “specials.” 





GE. announces shaded-pole 
motors in ratings thru V/¢ hp 


light, small and exceptionally efficient, these motors offer 
' many advantages to ventilating-equipment designers 


Now! General Electric brings manufacturers of air-moving equipment all the 
benefits of shaded-pole construction in a 1/6-hp motor! It’s the completely new 
G-E KSP39 frame motor . . . and the increased power gives you wider design 
latitudes than ever before with the proved, low-cost G-E shaded-pole line. 


Ba ica aaa i eT RRL II 


Among the many benefits of this new motor is an operating efficiency that 
makes it easier to provide for motor ventilation in the equipment you design. 
In addition, because this new motor draws less current it is ideal for air condi- 
tioner use since additional current can be diverted to the compressor motor. 


ee ea | 


Other features include small size, forced internal cooling provided by aluminum 
fan blades; sealed-in lubrication; mounting versatility and all the other ad- 
vantages G-E shaded-pole construction offers. 


Whatever your products . . . room air conditioners, furnace blowers, ventilating 
fans, unit heaters and coolers or the like . . . you’ll find new opportunities to 


streamline your product and increase its saleability with a G-E shaded-pole 
motor. 


Low in cost, this new ‘39”’ frame motor is available with single or double 
shaft and in ratings from 1/12 thru 1/6 hp. For full details on this and other 
motors in the shaded-pole line, contact your nearby G-E Apparatus Sales 
Office today .. . or write for bulletin GEA-6134 to General Electric Company, 
Section 704-25, Schenectady 5, N. Y. 


Progress /s Our Most /mportant Prodvet 


GENERAL 


motor ¥ VERSATILITY helps solve FORCED INTERNAL VENTILATION from SMALL SIZE of this new motor makes 
eg Problems. Use resilient cradle- aluminum fan blades means cooler it possible to design smaller, better- 
: “se, end-ring or pulley-end mounting. operation, longer motor life. looking products, save on material, too. 













THE STANDARD OF COMPARISON FOR OVER 20 YEARS 


HIGH FIDELITY (im : 
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FROM STOCK..«:. ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B. XN 





TYPICAL UNITS 























LINEAR STANDARD series aOaee Seeited honk 
: : Multiple line (50, 200, 250, 500/600, etc.) 
ee ene to 50,000 ohms... multiple shielded. 
' . LS-19 Plate to Two Grids 
response, wave ’ 





Primary 15,000 ohms. 
Secondary 95,000 ohms C.T. 







LS-50 Plate to Line 
— ohms to multiple line... 4-15 db. 
evel. 


H 


41 
z 
8 










LS-63 P.P. Plates to Voice Coil 











CASE 18-1 Igy 













trans- Primary 10,000 C.T. and 6,000 C.T. suited ; ) 

dormers le the warta 65 stock tyes ET xWillameon, Me,“atliear Creatas AML Lene 3047 47 ay 
CTT) Secondary, 1.2, 2.5, 5, 7.5, 10, 15, 20, wath. 296" 

from milliwatts to kilowatts. s 30 ohms. 20 watts. ° Height 3%” 43/16" uy 


Unit Wt. 3 Ibs. 7.5 Ibs. ne 






















HA-100X Shielded Input 
Multiple line to 60,000 ohm grid... tri- 
alloy shielding for low hum pickup. 







HIPERMALLOY series 


This series provides virtually all the 
characteristics of the Linear Standard 
group in a more compact and lighter 
Structure. The frequency response is 
within 1 db. from 30 to 20,000 cycles. 
Hipermalloy nickel iron cores and hum 
balanced core structures provide mini- 
mum distortion and low hum pickup. In- 
put transformers, maximum level +10db. 
Circular terminal layout and top and 
bottom mounting. 











HA-106 Plate to Two Grids 
15,000 ohms to 135,000 ohms in two sec- 
tions... --12 db. level. 












HA-113 Plate to Line 
15,000 ohms to multiple line... +12 db. 
Jevel...0 DC in primary. 



















HA-133 Plate (DC) to Line 
15,000 ohms to multiple line... +15 db. 
level... 8 Ma. DC in primary. 












A-10 Line to Grid 
Multiple line to 50,000 ohm grid. 


ULTRA COMPACT series 


UTC Ultra Compact audio units are small 
aad light in weight, ideally suited to re- 
mote amplifier and similar compact 
equipment. The frequency response is 
within 2 db. from 30 to 20,000 cycles. 
Hum balanced coil structure plus high 
conductivity die cast case provides good 
inductive shielding. Maximum operating 
level is +7db. Top and bottom mounting 
as well as circular terminal layout are 
used in this series as well as the ones 
described above. 












A-18 Plate to Two Grids 
15,000 ohms to 80,080 ohms, primary and 
secondary both split. 























A-20 Mixing Transformer 
Multiple line to multiple line for mixing 
mikes, lines, etc. 
























A CASE 
Length ..... in 
LS 
Height use 
Unit Weight hb. 






A-26 P.P. Plates to Line 
_— ohms plate to plate, to multiple 
ine. 
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G-1 Line to Grid 


Primary 50, 200/250, 500/600 ohms to 
50,000 ohm grid. 


asore 
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0-6 Plate to Two Grids 
15,000 ohms to 95,000 ohms C.T. 






0-9 Plate (DC) to Line 
Primary 15,000 ohms, Secondary 50, 
200/250, 500/600. 





OUNCER CASE 


> %! 
0-14 50: 1 Line to Grid — ; “he 
Primary 200 ohms, Secondary .5 megohm Height .. a ae 
for mike or line to grid. Unit Weight ...- 












SPECIAL UNITS 
TO YOUR NEEDS 


If you manufacture high fidelity 
gear, send your specifications 
for prices. 


UNITED TRANSFORMER C? 


150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. ¥. CABLES: “a 













big-name Refrigerator Makers save 
with Spring-Lock Shelf Supports 







UNITED STATES 


Frigidaire Division, 
General Motors Corp. 











Philco Corporation 
General Electric Company 
Hotpoint Company 
Admiral Corporation 


The Crosley Div. of 
Avco Mfg. Corp. 










International Harvester Co. 


Servel, Incorporated 





Seeger Refrigerator Co. 









hy King Refrigerator Corp. 
' si Quicfrez, Incorporated 
O° blip Glascock Bros, Mfg. Co. 


Buh! Manufacturing Co. 


Acme National 
Refrigeration Company 


Astral Industries 


$15 hy 









CANADA 
Frigidaire Products of 
Canada, Ltd. 


Canadian General Electric 
Co., Ltd. 


Liquid Carbonic Canadian 
orporation, Ltd. 













Tudhope Specialties, Ltd. 
Fleet Mfg. Co., Ltd. 
Racine Mfg. Co., Ltd. 
Taymouth Industries, Ltd. 
Franklin Mfg. Co. 


Revco, Incorporated 









Jordon Refrigerator Co. 
McCray Refrigerator Co., Inc. 






Harder Division, 
Tyler Refrigeration Corp. 


General Steel Wares, Ltd, 
Moffet, Limited 

















HERE’S HOW SIMPLE IT IS TO 


INSTALL SPSIUS LOSE 2 od leading refrigerator makers in United States and Canada 


find Simmons plastic SPRING-LOCK the ideal shelf support. It is 
strong, attractive and low in cost. Installation is blind, easy, quick, 
secure. Insert the fastener, then a half-turn causes the spring-steel legs 
to grip panels securely. 

Design flexibility of SPRING-LOCK makes it suitable for a variety 
of applications: shelf supports, cover knobs, drawer pulls and many 
other uses. Any shape head can be molded in any color; the heart of 
steel, around which the plastic is molded, provides strength-plus. 
Elka Serine Lock & Fee enced as Linked If you have a fastening problem, Simmons engineers will be glad 

Sisal insect contecthe lead. to help you solve it. Send us the details today. 









_W 
sii" 
jd 


* 
Si | 1e) ) S QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK 


Simmons Fastener Corporation, 1752 North Broadway, Albany 1, N.Y. 







JUST OUT! NEW 36-PAGE CATALOG WITH APPLICATIONS. SEND FOR IT! 
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WHEN B2F is A FACTOR 


— GAzF, CARBONYL IRON POWDERS 


THE K-TRAN—made by Automatic Manufacturing Corporation 
—measures only *4” across. Yet it is available in RF and IF trans- 
formers covering frequency ranges from 20 KC to 30 MC and 
higher! For its size, it covers the widest range of uses in the IF 
field—and with unsurpassed stabilities. . . . As indicated, the 
makers credit K-TRAN’s success, in large measure, to the con- 
trolled uniformity of G A & F Carbonyl Iron Powders. 


Today there are ten types of iron powders made by the Carbonyl 
Iron Process—with the particle sizes ranging from 3 to 20 microns 
in diameter. The iron content of some types is as high as 99.6 


to 99.9%. 


With quite different chemical and physical characteristics, the 
ten types lend themselves to many different uses—to increase Q 
values, to vary coil inductances, to reduce the size of 


coils, to confine stray fields and to increase transformer coupling 
factors. The Carbonyl Process assures the quality and uniform- 
ity of each type. 


We urge you to ask your core maker, your coil winder, your in- 
dustrial designer, how G A & F Carbonyl Iron Powders can in- 
crease the efficiency and performance of the equipment or 
product you make, while reducing both the cost and the weight. 
We also invite inquiries for powders whose performance char- 
acteristics are different from those exhibited by any of our 
existing types. 

This 32-page book offers you the most comprehensive 

treatment yet given to the characteristics and applications of 

G A & F Carbonyl Iron Powders. 80% of the story is told with 
photomicrographs, diagrams, performance charts and tables. 


For your copy—without obligation—kindly address Depart- 
ment 95. 


Vitee ANTARA.: CHEMICALS 


€ A SALES DIVISION OF GENERAL ANILINE & FILM CORPORATION 
: oo 
From Research to Reality a 435 HUDSON STREET + NEW YORK 14, N.Y. 
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Standard sintered self- 
lubricating contact shoe 


Ward Leonard’s exclusive 
extra contact shoe 


Exclusive “twin” contact 
shoes insure uniform 
contact resistance 


You get extra-smooth performance from Ward Leonard’s 
unique double-shoe design which gives you two contacts 
- one on the collecting ring as well as one on the resistance 
winding. 

Sintered, self-lubricating twin-shoe construction prevents 
galling or seizing often caused by metal-to-metal contacts 


ig 


of ordinary rheostats. That’s why you get smoother control, 
more uniform contact resistance and longer operational life 
from this new Ward Leonard ring rheostat. 


Other construction advantages of this biggest, most recent 
addition to the famous Vitrohm ring rheostat line include 
the rigid contact arm-housing assembly that eliminates 
backlash and radial motion. Compression spring in housing 
insures proper pressure of twin contact shoes on both resist- 
ance winding and collector ring. And Ward Leonard’s 6” 
Vitrohm ring rheostat with identical mounting dimensions, 
shaft diameter and shaft flat as other makes, occupies less 
back-of-panel space. 


For detailed specifications on the new type 300 R ring 
rheostat, write today for Bulletin 1116. Ward Leonard 
Electric Co., 400 South Street, Mount Vernon, N.Y. 


47 





If it’s performance you're looking for, check these exclusive 
features of Ward Leonard’s complete line (25 through 300 
watts) of Vitrohm ring rheostats: 

The “twin” contact shoes of sintered material assure uni- 
form contact pressure and unusually smooth, trouble-free 
operation. 

Special alloy resistance wire is toroidally wound on core 
and held permanently secure by the Vitrohm vitreous enamel. 

Core and base are molded of highest quality ceramic mate- 
rials and bonded together by Vitrohm enamel. 

Whether your product is heavy industrial apparatus, sensi- 
tive electronic equipment, or a simple appliance requiring 
rheostats, you'll get more accurate, dependable performance 
per dollar from the Vitrohm ring line. Write for data-packed 
bulletins to Ward Leonard Electric Co., 400 South St., Mount 
Vernon, New York. 


Watt Total Approx. Number 
Rating Resistance* of Steps 
Rheostat (based on Min. Max. at Min. — at Mar. 
Type 300°C Rise) Ohms Ohms ohms ohms 


* Wide range of resistance values stocked for immediate shipment. 














Important news! 
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EPON resin 828 with 
new Curing Agent CL gives 





Ir YOU are among the many users of Epon 
resin 828 for casting, laminating or other 
structural applications—you will welcome this 
new development of Shell Chemical’s continu- 
ing research program. 


Curing Agent CL* produces Epon resin 
polymers with improved mechanical and elec- 
trical properties at temperatures as high as 
300° F. After three hours’ immersion in boil- 
ing water or acetone, glass cloth laminates of 


Epon resin 828 and Curing Agent CL retained 
more than 95% of their initial dry flexural 
strength. And with Curing Agent CL you can 


use the “‘B-stage,’’ or pre-curing, process— 
permitting dry layups and specialized casting 
techniques. 

Your request will bring you a sample of 
Epon resin 828 and Curing Agent CL for 
evaluation, as well as a copy of Technical 
Bulletin SC:54-10. Write for them—today. 


Curing Agent CL is Shell Chemical Corporation’s name for metapheny- 
lene diamine. We do not manufacture Curing Agent CL. It is available 


in commercial quantities from E. I. du Pont de Nemours & Company 
and National Aniline Division, Allied Chemical & Dye Corp. 


* A development of Shell Chemical laboratories. Patent applied for. 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
380 Madison Avenue, New York 17, New York 


Atlanta - Boston + Chicago + Cleveland + Detroit - Houston - Los Angeles - Newark + New York » San Francisco + St. Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited + Montreal + Toronte + Vancouver 









interval Timers 


Re-Cycling Timers 
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MOST COMPLETE LINE OF INDUSTRIAL 


TIMERS for 
automation 


The individual requirements of each automation 
problem are best met by selecting timers designed to 
perform specific functions. Whatever your timing- 
control problem, Industrial Timer Corporation can 
meet it with one of its standard timers, a combination 
of its standard units, or by designing an entirely new 
timing element. Our Engineering Department not only 
Originates new designs, but also develops modifica- 
tions to meet our customers requirements. 


We manufacture a complete line of timers in these 
4 broad classifications: 


TIME DELAY TIMERS ¢ RE-CYCLING TIMERS 
INTERVAL TIMERS * RUNNING TIME METERS 


Our large stocks of 17 basic types from which we 
have developed over 660 combinations to date, en- 
ables us to make rapid deliveries in most cases... 
and excellent deliveries on special orders. Our auto- 
mation timer specialists will be happy to discuss your 
automation timer requirements. Your inquiries will 
receive prompt attention. 


INDUSTRIAL TIMER CORPORATION 


131 OGDEN STREET, NEWARK 4, N. J 


ELECTRICAL MANUFACTURING 









Heres How 


4 











Accurately machined from a 
solid brass one-piece forging, 
this oil cup permits safe, de- 
*  pendable application of lubri- 
cant at very low cost. Used 
widely on motors and small ma- 
| chinery requiring side oiling. 
Style L—No. 1202. 


FP Sa CF PTE 


FORGED BRASS GAUGES 


Heavily constructed in a single 
piece from forged brass — this 
_. gauge is also drilled 
ly to permit generous 
7 oil passage. Avail- 
able in many stock 
'] sizes—and in spe- 
| cial heights and 
) lengths. For depend- 
able service with 
the greatest econ- 
omy. Style FG— 
No. 4204. 
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ITS 


Helns Give 
vilt-In Lo pew fest Cost 


SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat- 
ed by needle 
valve, direct- 

ly observed 
through sight 
glass in stem. 

Shut-off knob does not affect 

needle valve adjustment. Visi- 
ble oil supply. Non-breakable. 
Tops in convenience and de- 
pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg- 
ulated to suit changing 
. Operating conditions. 
Needle 
valve 
é permits 
extremely 
accurate 
adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
4 rate of oil flow. Accu- 
® racy and convenience 
at a moderate price. 
Style PF—No. 4290. 








This model is designed to fit into 
a simple drilled hole. Ideal for 
use on small motors, generators, 
starters and light machinery— 
for dependable oil hole protec- 
tion at moderate cost. Larger 
sizes frequently used as filler 
caps on tanks or reservoirs. 
Style R—No. 305. 


GEAR 
CASE 
GAUGES 





This oil gauge plug permits in-. 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar. 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the cosign stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 


GITs BROS. MFsc. Co. 
The Standard For Industry For Almost Half A Century 
1840 South Kilbourn Avenue 
Chicago 23, Illinois 


Clip this page for handy “rough reference” 
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Clean is the word for Chase Brass Sheet and Strip—it’s always 
bright...smooth...free from oxide coating and excess oils. It’s 
always straight and smooth on the edges, too—and uniform 
in width, gauge, temper. For you, that means higher product 
quality...lower finishing costs. The fact is, Chase® sheet metal 
saves you money all along the line. Its high ductility and mal- 
leability make for easier, faster forming, longer tool life. It’s 
so workable, it often allows you to combine forming processes 
without intermediate annealing steps. 


For the finest in sheet brass, bronze or copper—get in 
touch with your Chase wholesaler or the nearest Chase 


warehouse. And remember—Chase now sells stainless 
steel, too! 
NEW PRIZE-WINNING MOVIE—"The Science of Making 
Brass.” Available for free showing in your plant or office, 
® or to industry groups. Call nearest Chase warehouse or 


write us. 
BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation’s Headquarters for Brass & Copper 


Albanyt Chicago © Denverf = Kansas City, Mo. Newark Pittsburgh San Francisco 
Atlanta Cincinnati Detroit Los Angeles New Orleans Providence Seattle 

Baltimore Cleveland Houston Milwaukee New York § Rochestert © Waterbury 

Boston Dallas Indianapolis Minneapolis Philadelphia St. Louis ( tsales office only ) 
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Air-operated dispensers prove 
“SCOTCH” Brand tapes can take it! 


How does Franklin Electric Co., Bluffton, 
Indiana, get maximum operating speed and 
efficiency from their air-operated dispensers 
for pressure-sensitive paper tapes? By using 
nothing but “Scotch” Brand Electrical Tapes. 

Our quality-control checks on ‘‘Scotch”’ 
Electrical Tapes insure consistent perform- 
ance. Tape tensile strength is carefully regu- 
lated to prevent snapping by speedy dis- 
penser mechanisms. Tape adhesive strength 
is controlled for easy unwind, sticking tight 





and holding tight under specified conditions. 

Our field engineer in your area is ready to 
help you choose the right ‘‘Scotch”’ Electrical 
Tape and the right dispenser for your needs. 
He’ll show you how to speed up your produc- 
tion, cut your costs by modifying present 
tape applicating methods—or by putting 
tape to work where tape has never been 
used before. 

Call or write. There’s no charge or obliga- 
tion, of course. 


“SCOTCH” Electrical Tapes 


The term “Scotch” and the plaid design are registered trademarks for the more than 300 pressure-sensitive adhesive tapes made in U.S.A. by Minnesota 
Mining and Mfg: Co., St. Paul 6, Minn.—also makers of “Scotch” Brand Magnetic Tape, ‘‘Underseal’’ Rubberized Coating, ‘soos Ga 
Reflective Sheeting, “‘Safety-Walk” Non-slip Surfacing, “3M” Abrasives, “3M” Adhesives. General Export: 122 E. 42nd St., New York 17, N.Y. In 
Canada: London, Ont., Can. 
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SPECIFICATIONS ON OUR TWELVE MODELS 


MODEL NO. 400-10-1 400-11-1 400-20-1 400-21-1 400-30-1 400-31-1 400-40-1 400-41-1 400-50-1 400-51-1 400-60-1 400-61-1 
ASSEMBLY NO. 4006246 4006247 4006131 4006132 4006256 4006257 4006266 4006267 4006276 4006277 4006286 4006287 


VOLTS 115 «115 115 115 iS”, NS 115 
FREQUENCY 60 60 60 60 60 60 60 
AMPERE-NO LOAD 0.31 O31 042 O42 O55 055 0.64 
WATTS—NO LOAD 13.5 135 19 19 24 24 27.7 
RPM—NO LOAD 3400 3400 3480 3480 3500 3500 3570 
MAX. HP OUTPUT 1/600 1/600 1/200 1/200 1/125 1/125 1/75 
START TORQUE-OZ. IN. | 0.58 0.58 14 1.4 2.3 2.3 2.3 


STALLED WATTS 18 18 29 29 40 40 45 
EFFICIENCY % 9 9 16 16 19 19 23 


ROTATION SHAFT END C.W. C.C.W. C.W. C.C.W. C.W. C.C.W. C.W. 
TURNS PER COIL 1700 1700 1200 1200 970 970 825 
COIL WIRE A.W.G. 30 30 28 28 26 26 26 
STACK WIDTH “A” %" %" *" %" 7 %” he" 
SPACER LOCATION STD. STD. STD. STD. STD. STD. STD. 
SHAFT DIA. “B” 0.182 0.182 0.182 0.182 0.182 0.182 0.182 
SHAFT EXT. TO BEARING] %” %" %" %," %,” %,” 7 
WEIGHT—POUNDS 0.8 0.8 116 061.16 #4144 «#144 = = 162 
SERVICE DUTY CON’T CON'T CON’T CON’'T CON’T CON’T 
ES—SHEET 10060 10060 10060 10060 10060 10060 
CUSTOMER STD. STD. STD. STD. STD. STD. 


10060 
STD. 


Ye) dae 


e*PRODUCTS CORPORATION 
{ 9551 Soreng Avenue, Schiller Park, Illinois 





Plants: Schiller Park, Ill. * Fremont, Ohio * Spring Valley, Ill. 


OTHER SORENG PRODUCTS FOR 


— 
~~ 
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2.3 
45 
23 


C.C.W. 


825 
26 
A" 
STD. 
0.182 
y," 
1.62 


10060 
STD. 


THE APPLIANCE, 


ue. TM. 115 115 
60 60 60 60 
097 “OR. ER. 131 
40 40 53 53 
3560 3560 3550 3550 
1/50 1/50 1/40 1/40 
3.3 3.3 49 49 
68 68 98 98 
23 23 23 23 
C.W. C.C.W. C.W. C.C.W. 
630 630 475 475 
25 25 23 23 
me” TK", THK". 1K" 
STD. STD. STD. STD. 
0.2178 0.2178 0.2178 0.2178 
%" %" A" %° 
190 190 2.38 2.38 


CON’T CON'T CON’'T CON’T CON’T CON'T 


10060 
STD. 


10060 
STD. 


10060 
STD. 


10060 
STD. 





Complimentary 
Engineering Counsel 


If you believe you 
have a possible appli- 
cation for one of our 
shaded-pole motors, 
please feel free to con- 
sult with us without 
obligation. Our engi- 
neers will work with 
you and advise you on 
the practicality of us- 
ing one of our motors. 


AUTOMOTIVE 


Snap Switch 


Push-button Switch 


Low Cost, Soreng 
Multi-Purpose Shaded- 


Pole Motors May 


Solve Your, Problem 


a 


Phonograph Turntable 
Motor. Models available 
for three-speed, single, 
double or automatic operation. 





Light Power Tools. 
Jig saws, drills, ete. 





AND AIRCRAFT INDUSTRIES 


Door Switch 
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Ts estriat fastener users have long known they can call 
on Lamson & Sessions for almost any fastener product. For Lamson 
makes one of the most complete lines in the industry. 


But did you know that many Lamson products are available 
in brass, bronze and aluminum alloys, as well as steel? 


Yes, Lamson’s complete line means just that... even to 
a choice of materials. 


True, not a// Lamson fasteners are immediately 
available in a// these materials, but you'll be 
surprised how many are. 


So make it a point to check with 
Lamson for a// fasteners in any 
material. Chances are we can 

service you from stock. 


STEEL BRONZE ALUMINUM 


ALLOY 





The LAMSON « SESSIONS Co. 


1971 West 85th St. * Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio + Birmingham « Chicago 


cheated 


(LY 


Check the products below that interest you; tear off bottom of ad 
and send to us for complete information. 


MACHINE SCREWS 
Precision made for 
fast economical 
assembly. 


SQUARE AND HEX 


SEMS TAPPING SCREWS CAP SCREWS } 


Pre-assembled 
lockwashers on 
tapping and ma- 
chine screws. 


Choice of round, 
pan, truss, flat oval, 
hexagon and Phil- 
lips heads. 


“1035” Hi-Tensile 
Heat-treated steel. 


“1035” 
T SET SCREWS 


=) LOCK NUTS R PIN 
Soret SB ren ve ee , 
ats . i tion proof. Can be num ‘ond stainless Cup point type, 
\e\ Semi-finished, hot hardened and 
\) used repeatedly. steel. 
FS > pressed, cold heat-treated. 
ied y punched. 
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PEERLESS PROVIDES 


oe b ’ 
private ; MOTOR FACILITIES 


@ When youre trying to 
make a standard motor fit a custom job—when 
you need special characteristics in your motors 
—when you wish you had your own motor 
department—what you really need is Peerless. 
Let me tell you about Peerless — Let's say you 
require a motor with special characteristics — 
more torque, higher speeds, or smaller dimen- 
sions—talk it over with our engineers. Chances 
are the problem won't look so tough to us since 
we've been building special motors for 60 years. 
We'll solve your “spec” problem. Then, to- 
gether, we'll tackle production questions and 


MOTORS 


NOVEMBER 1954 


set delivery dates to meet your needs. This 
integration of facilities and thinking produces 
such outstanding motors that we call them Gold 
Seal Motors. You may wish to talk to some of 
the people that use them. Ask us and we'll 
refer you. To get started, call Peerless. Ask 
for me if you like. I'll see that you talk to the 
engineer who can help you most. No obligation 
to you. 

You can have the motor you want, custom de- 
signed for your product, at a competitive price. 
We build them .. . Peer- 


less Gold Seal Motors. (CMA lrrble 


President 


BLOWERS 





* Original Equipment Manufacturer 


THE PEERLESS ELECTRIC COMPANY - WEST MARKET ST., WARREN, OHIO 


FANS 
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REDUCES 
NOISE 


UE STREP NS 
STRENGTH 





WITHSTANDS 
VIBRATION 





RESISTANCE TO 
TEMPERATURE EXTREMES 





RESISTANCE TO 
CORROSION 





GOOD 
INSULATOR 





FABRICATES EASILY, 
ACCURATELY 


CAN MICARTA’S 


UNUSUAL PROPERTIES 


SOLVE A PROBLEM FOR YOU ? 


Look into MICARTA’s long list of serviceable qualities for practical 
ways to solve product design and production problems. 

Pound for pound its compressive strength is greater than that of 
structural steel. It weighs only half as much as aluminum. MICARTA’s 
unique resilience lets it absorb repeated shock and vibration without 
effect. In below zero temperature its tensile strength increases. In high 
temperatures its impact strength becomes even greater. MICARTA® 
fights corrosion . . . repels moisture. It’s an excellent insulator. 

MICARTA’s remarkable properties have led to thousands of 
profitable applications in every major industry. How can this wonder- 


working material serve you? For complete information simply use 
the coupon below. 


RESISTANCE TO 
COMPRESSION 


J-06576 


MICARTA IS SERVING ALL INDUSTRIES 


AVIATION: Pulleys, 


RESISTANCE TO 


MOISTURE 


instroment panels, 
structural members 


TEXTILE: Spinning 
buckets, shuttles, 
spools, bobbins, gears 


MARINE: Propelier 
shaft beatings, 
bushings, piston rings 


CHEMICAL: Bubbie 
caps, plating barrels, 
tubing, valve blocks 


STEEL: Roil-neck 
becrings, hold down 
dnd upcoiler roltis 


ELECTRICAL: Coii 
forms, terminal blocks, 
ponels, name plotes 


aa 


you can 6E SURE...iF rs Westinghouse Ww 


a owner ee eeseedeeeecdedkdé 6 6-6. 6-@.8 6.6 6 £6.84 £8 SR 6.0 9.8.2 A HA9 Sf S-2 2H 


Westinghouse Electric Corporation 
Micarta Division 
Trafford, Pa. 


Attention: L. A. Pedley 
Sir: (Please check one) 


[_] Please have your representative call 


[_] Please send me complete facts on Micarta 


Name___ 
Address_ 
City 


Company 


Zone __ State__ 


EM-11-54 


ICOPTO .. eneic 


WEARS SLOWLY, 
EVENLY 





Another air-moving problem solved at 


AIR CENTER, U.S.A. 





When one manufacturer of air-moving equipment found 
that his new units produced objectionable noise and 
vibration, he immediately called on Torrington for help. 
Torrington engineers quickly defined the cause of the 
trouble: a resonance condition which was being set up 

due to the closely coincident vibrations of the unit’s motor 
and the cabinet. They simply recommended that the 
manufacturer stiffen the construction of the cabinet in 
order to give it a different frequency of vibration. This 
effectively eliminated all resonance and reduced the 
sound level to a point consistent with satisfactory operation. 
It is significant to note that the air impeller was not 
involved in any way — demonstrating how Torrington 
stands ready to assist air-moving manufacturers by attacking 
the broad problems of air-flow, sound and vibration. 
Torrington has acquired a wealth of experience dealing 
with problems of air flow, sound and vibration in a wide. 
variety of heating, ventilating and air conditioning 
products. Torrington’s laboratory is completely equipped 
for this work, and Torrington engineers are ready to 


help solve your air-moving problems. 


THE 


TORRINGTON 


MANUFACTURING COMPANY 


TORRINGTON - CONNeCTICUT 
VAN NUYS, CALIFORNIA « OAKVILLE, ONTARIO 


Leading designer and producer of air. impellers for the heating, ventilating and air conditioning Industries. 
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BIG OR LITTLE... TOUGH OR EASY 
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PRODUCED TO EXACTLY MEET ANY REQUIREMENTS 






@ SINTERED METAL PARTS 


large and small pieces open or close 
folerances 





single and multiple simple or complex 
compositions oa shapes 





GRAMIX sintered metal bearings and parts can be produced to meet an extremely wide variety of applications and specifi- 
cations. Even intricate shapes of close tolerances save considerable money as against similar parts machined from bar 
stock. With simple compositions and shapes not close in tolerance the costs are amazingly low. In addition our competent 
engineers will study the prints you submit and recommend the correct composition and design considerations to most prac- 
tically and economically manufacture your parts. There is no obligation for this service, of course. Write for data book. 


OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION @ SAGINAW, MICHIGAN 
NOVEMBER 1954 a3 





Telectro-Tape Magnetic Recorder 


Alternate Design: Pres- 
sure Pad Assembly. Col- 
lar and set screw secure 


Made lighter. more compact and 
efficient, and produced at lower 
cost when Waldes Truarc Rings 
replace bulkier, more expensive 
fasteners. 


Alternate Design: Wind-rewind 
unit has- collars and set-screws 
holding shaft in bearing. Rollers 
are held by flat washer, lock 
washer and screw. Critical shaft 
length tolerance required for fault- 


pressure bar and spring. 


Truarc Design: Two Truarc Rings 
(series 5100) replace collars and 
screws, save $.04 per unit. Rollers 
are held by two Truarc Grip Rings. 
Eliminates tapping and close toler- 
ances, saves another $.04! 


Truare Design: Truarc 
Grip Ring replaces col. 
lar, reduces size of as. 
sembly, saves $.02/unit, 


less.roller operation. 


Waldes Truarc Grip Ring 
Seties 5555 


Waldes Truarc Retaining Ring 
: Series 5100 


Alternate Design: In motor-fan assembly, hub 
is secured rigidly to fan blades by staking. Fan 
assembly is secured to shaft with set screw.. 


Truarc Design: Two Truarc Grip Rings (series 
5555) plus spring-type bowed- washer save 
$.07 per unit...allow fan to slip if obstructed. 





w By using Waldes Truarc Retaining Rings in 
five sub-assemblies (three shown above), the 
Telectrosonic Corp. of Long Island City, N. Y.., 


snap rings, cotter pins, there's a Waldes Truarc 
Retaining Ring designed to do a better, more 
economical job. Waldes Truarc Rings are preci- 





saves a total of $.23 per unit...by eliminating 
material, machining and skilled labor costs. 


m You, too, can cut costs with Truarc Rings. 
Wherever you use machined shoulders, bolts, 





REG: U. S. PAT. OFF. 


sion-engineered...quick and easy to assemble 
and dis-assemble. 


mw Find out what Truarc can do for you. Send 
your blueprints to Waldes Truarc engineers for 
individual attention without obligation. 


Write for a copy of the latest Truarc catalog. 


@ For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING U.S. PATENTS; 2,362,947; 2,362,948; 2,416,852: 2,628; 


2.439.768; 2,441,646; 2,455,165; 2,420,941; 2,483,360; 2.483.363; 2,487,602; 2.487.603; 2,491,306; 2,509,061 ANDO OTHER PATENTS PENDING. 


ELECTRICAL MANUFACTURING 





In figuring out new systems of automatic electrical control, Veeder-Root 
Countrol can supply vital connecting links. For instance, this Predetermin- 
ing Counter can be hooked into such a system to light a light, ring a bell, 
or actuate a mechanism to stop a machine or process at any pre-set point. 
And there are many other Veeder-Root Counters that can serve as “‘ count- 
ponents” in almost any way desired. Or special counters can be designed 
for specific applications. Engineers in any industry, now engaged in working 
out automatic control systems, can count on Veeder-Root engineers to 
work with them on any problem where reliable facts-in-figures are needed. 


VEEDER-ROOT INCORPORATED - Hartford 2, Connecticut 
Chicago 6, Ill. *» New York 19, N. Y. » Greenville, S. C. » Montreal 2, Canada 
Dundee, Scotland + Offices and Agents in Principal Cities 


“The Name That Counts’ 





® 
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Everyone Can Count on 


VEEDER-ROOT 





New Vary-Tally Multiple-Unit Reset 
Counter comes in any combination up 
to 6 banks high, and 12 units wide 
Write for news sheet and prices. 
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ELECTRIC TRIMMER BY WESTERN 





eeothe fractional 
H.P. motors 


VY HOWARD 


Western Tool & Stamping Company, makers of the famous Homko Power Mowers 
and Lawn Scout lawn equipment, found an easy solution to their motor 
problems with Howard's 11 B universal motor. Millions of these 

Howard motors are in use on equipment of all types. A proven, dependable 
performer in ratings from 1/40 to 1/12 h.p., this small Howard motor 

handles big jobs at low cost. 


Hane (06a 
you Day 
boy Oncted States 


Deterse bonds 








SoundScriber Corporation engineers report as follows on Howard's precision oes 
induction motors that serve many of today’s finest electronic manufacturers: 


1. The ‘‘construction is substantial for extremely long life of bearings, etc., 
Universal and Direct Current Motors necessary for a device running 24 hours a day continuously." 
1/1000 to 1/2 h.p. ‘Dimensions fit small space, yet torque is excellent."’ 


. ‘Ventilation and temperature rise are highly satisfactory." 
Shaded Pole Motors—1/2000 to 1/8 h.p. The ‘‘motor is smooth running and vibration-free without excess noise.” 
Induction Motors—1/1400 to 1/4 h.p. 


‘The manufacturer's representatives and factory engineering were extremely 
cooperative in making necessary slight modifications to meet the pertinent 

military specifications." 

The two products featured above are just two of hundreds of products that are 
powered by Howard fractional h.p. motors. If you use motors, check your 
requirements with Howard today. For quick action, just phone Racine 2-2731 

or write. Please address Chief Sales Engineer. 





DEPT.EM-11* HOWARD INDUSTRIES, INC. * RACINE, WISCONSIN 


SALES OFFICES: 208 S. La Salle St., Chicago 4 » 942 S. La Brea Ave., Los Angeles 36 * Room 4822, Empire State Bldg., New York 1 


pivisions: (EM@zLECTRIC MOTOR CORPORATION @ercronm MOTOR CORPORATION (REA) RACINE ELECTRIC PRODUCTS 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “‘ZYTEL,” 
‘‘ALATHON,” “TEFLON,” “LUCITE.” 
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Slotted Tubes of Du Pont “Alathon” Give 


Positive Battery Plates Greater Power 


New construction retains 
more active material— 


ALATHON® 


resists corrosion, erosion 


Today there’s a new look inside the 
“Exide” storage battery. The positive 
plates now use slotted tubes molded of 
Du Pont ‘“‘Alathon”’ polyethylene resin. 
With this slotted construction, more of 
the active material surrounding the tube 
core is exposed to the electrolyte. The 
battery packs greater power. At the 
same time, less of the active material is 
washed away during the charge-discharge 
cycle, so the working life of the bat- 
tery is increased. 





Cutaway view of Exide storage battery, 
showing position of slotted tubes of 
Du Pont “Alathon’’. 


Prize winning tunnel in San Francisco. 
One highly successful application for ex- 
truded Du Pont “Lucite” acrylic resin is 
lighting fixtures—such as these used here in 
San Francisco’s new Broadway tunnel. 
Lucite” has outstanding light-diffusing 
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The slotted construction of these positive plate tubes of Du Pont “Alathon” polyethylene 
resin is a unique feature of the Exide Ironclad Battery. Manufactured by The Electric 


Storage Battery Co., Philadelphia, Pa. 


**Alathon” is Corrosion-Resistant 


**Alathon”’ won’t corrode or erode when 
exposed to the chemical action of the 
electrolyte. It is lightweight, flexible and 
strong. It retains this flexibility and 


properties, is light in weight, and shatter- 
proof. It resists outdoor weathering and 
corrosion, can be kept sparkling clean. This 
1616 foot twin-bore tunnel has received 
many citations for its outstanding illumina- 
tion, engineered for maximum safety. 


1954 


or a 










strength at low temperatures. Another 
advantage of “‘Alathon” is its easy fab- 
rication. Extrusion-molding of this engi- 
neering material is ant efficient technique 
that can provide production economies. 

The positive-plate battery tube sealers 
are also molded of “‘Alathon’’. Du Pont 





These intricately shaped sealers of Du Pont 
‘“‘Alathon” are rapidly mass produced by 
means of injection-molding. 


‘“‘Alathon” is resilient, assuring a tight 
fit where the: sealers cap the plates. 
Because “‘Alathon”’ resists electrolyte 
and electrolytic action, these battery 
sealers reduce loss of active material 
and effectively lengthen battery life. 
And the non-conductive nature 
of ‘‘Alathon’’ insulates the 
plate bottoms, preventing 
short circuits. 
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Power factor of TEFLON® 
less than 0.0005 over 
measured spectrum 


Du Pont, “Tefion”’’ tetrafluoroethylene 
resin is an outstanding dielectric mate- 
rial in TV, FM, radar and other high 
frequency equipment. Its power factor 
measures less than 0.0005 over the 
entire spectrum so far measured, 60 
cycles to 300,000 megacycles. Insulation 
of “Teflon”’ is used in coaxial connectors 
for radar and television applications and 
on wire where high frequencies and 
high temperatures are encountered. 


“*Teflon”’ is used 
for this high- 
frequency tube 
socket because 
of its high diel- 
ectric strength. 
Socket meets 
TRMA and 
JAN speci- 
fications. 








Investigate Du Pont 
engineering materials in your 


product development programs 


One of the family of these versatile 
engineering materials is often a key 
factor in product improvement or new 
product design. 

The wide range of properties available 
with “Alathon’* polyethylene resin, 
““Lucite”’* acrylic resin, ““Teflon”’* tetra- 
fluoroethylene resin, and “‘Zytel’’**nylon 
resin are helping solve industrial 
design problems. 


NEED MORE INFORMATION ? 


Clip the coupon for additional data on 
the properties and applications of these 
Du Pont engineering materials. 





Polychemicals Department 


these materials for: 


Room 2011, Du Pont Building, Wilmington 98, Delaware 


Please send me more information on the Du Pont engineering materials checked: 
[] “Zytel’; () “Alathon”; (7 “Teflon”; [] “Lucite”. I am interested in evaluating 


Depth recorder uses 
corrosion-resistant 


“Lytel” nylon resin 


This compact depth recorder prepares a 
record of the electrical impulses sent out 
and received by a vessel in order to 
determine depth, types of ocean floor, 
schools of fish, and hidden hazards. 

The manufacturer of this depth 
recorder, Bendix Aviation Corporation, 
North Hollywood, Calif., decided on 
molded ‘“Zytel’” nylon resin for the 
stylus wheel and guide track because 
*“*Zytel” provides exceptional wear-resis- 
tance. This engineering material is also 
dimensionally stable—changes in tem- 
perature and humidity won't affect the 
accuracy of the stylus as it marks the 
slowly moving chart paper. The chart is 
plotted by a series of electrical impulses 
which are conducted by the stylus to the 
chart paper, where the current burns a 
dot into the paper. “‘Zytel’’ is corrosion- 
resistant—won’t rust because of salt or 
fresh water. 

Du Pont “Zytel’”’ nylon has a wide 
range of properties, all useful in the 
electronic field. Its high impact strength, 
corrosion and heat resistance, lightness 
and excellent insulating properties make 
it ideal for coil forms, insulating sleeves, 
strain relief grommets and many other 
applications. Use coupon at left for 
full information on this versatile mem- 
ber of the Du Pont family of engi- 
neering materials. 





NAME 
COMPANY____ 
STREET ADDRESS_ 
CITY 





STATE_ 





TYPE OF BUSINESS 


. 7 
**“Zytel” is the new trade-mark for Du Pont nylon resin 


*“Alathon”, “Lucite”, “Teflon” are registered trade-marks of E. I. du Pont de Nemours & Co. (Inc.) 

















OINTERS ON 





PROCESSING 














Dimensional 

tolerances with 
molded “Zytel” 
nylon resin. 


Because Du Pont “‘Zytel”’ nylon resin is 
used more and more today for all types 


of mechanical applications, a natural Pi 
question raised by design engineers is: / 
How close can dimensional tolerances a 
A 
Jf 
f 
/ 
/ 
yy 
/ a 
/ 


Air pressure windshield wiper motor parts F 
molded entirely of Du Pont “Zytel’”. These / 

parts, molded to required tolerances, are 
dimensionally stable, and need no surface 

refinishing before assembly. For gears 

molded of “‘Zytel’’ nylon resin, tolerances 

of +0.002” per inch on critical dimensions 
can be maintained. 


of “‘Zytel’” be maintained, compared / 
with other engineering materials? ee 
Experience shows that tolerances be of 
obtainable with ‘“Zytel’’ by precision | 
injection molding techniques compare 
very favorably with those of equivalent 
machined metal parts intended for inter- 
changeable use in assemblies, and are 
generally superior to those obtainable 
with cast or sintered metal. Although 
temperature and humidity affect ‘‘Zytel” 
to a greater degree than metal, experi- 
ence at Du Pont Sales Service Laboratory 
indicates that tolerances of +0.001 to 
+0.002 inch per inch can be achieved 
and maintained under operating condi- 
tions normally encountered. (Specific 
suggestions on control of tolerances in 
the injection molding of “Zytel” are 
given in Polychemicals Department In- 
formation Bulletin No. X-38a.) 
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designed to solve aircraft vibration problems CAINNON 


Points of high vibration are critical! Connectors having plastic or other non-resilient 

inserts will not take the beating of high vibration. Resilient inserts of polychloroprene PKS 

or Cannon exclusive Silcan...the kind you find in Cannon high-quality vibration 

proof AN-E Series Connectors . . . are the answer. snc Io, 

ad The AN-E Series includes new materials, telescoping rubber bushings, strong 9 r 

ntegral clamps, means for safety wiring, new grounding lugs, grommets and grommet followers 

holding together vital circuits under the most extreme conditions. Please refer to Dept. 509 
Select the right resilient-insert connector from the Cannon AN-E Series, or, if you are a 


maintenance technician, be sure you make replacements at points of high vibration only with first in connectors 


Cannon AN-E resilient-insert units. : CANNON ELECTRIC COMPANY, 
There is a bonus in these resilient materials, too. They permit complete moisture sealing; 


voltage ratings are increased. CONNECT with CANNON . . . Write for ANS Bulletin. . .TODAY! 3209 Humboldt Street, Los Angeles 31, Calif. 





Factories in Los Angeles; East Haven; Toronto, Canada; London, England. Representatives and distributors in all principal cities. 





“OFF-THE-SHELF” ITEMS or 
SPECIAL SHAPES to suit your needs 


Magnets of sintered Alnico offer endless opportunities to designers 


y 


who need their useful combination of self-contained power and small 
bulk. A wide range of sintered Alnico shapes are carried in stock 


for quick shipment. Special shapes to meet an individual design 


\ 


‘ 
\ 
: 

| ae 


Bait 
4 


need can be developed, where the quantity required is large enough 
to justify the tooling costs. Arnold sintered permanent magnets 


are fully quality-controlled and accurately held to specified toler- 


“MAGNETIC MATERIALS CATALOG” ances. @ We'll welcome your inquiries. 


Write for your copy 


wad 5260 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 

nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound cores, powder cores, and types 
“C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT.EM-11 
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Heard about Fenwal’s two new 
snap-action THERMOSWITCH*® units? 


RTE ET Leen 





1. FOR LOCAL CONTROL. Series 20,000, local bulb type, is an 
important advance over conventional bellows-actuated tem- 
rature controls. Bellows arrangement in the liquid-filled 
ulb permits sensitivity over virtually the entire area of the 
shell, greatly reducing lag. Temperature range: 50° to 300°F. 
Load rating: 20 amps at 120V AC. 





3. FENWAL DEPENDABILITY IN BOTH. These bellows-type snap- 
action THERMOSWITCH units are typical products of Fenwal 
research, featuring sensitivity, stability and quick, positive 
action. Precision-built for uniformity, ruggedness and de- 
pendability, they are valuable additions to the expertly engi- 
neered, widely useful THERMOSWITCH line. 
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2. FOR REMOTE CONTROL. Series 511, remote bulb type, in- 
cludes a long capillary tube connecting the probe at the 
point of temperature change. Like the Series 20,000, it pro- 
vides the advantages of maximum sensitivity and instant 
actuation of the snap-switch. Temperature ranges: 60° to 
250°F, or 200° to 550°F. Load ratings: 25 amps at 250V AC; 
35 amps at 125V AC. 
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4. SEND FOR DATA BULLETINS. Get complete facts on the new 
Fenwal snap-action THERMOSWITCH devices, now. We'll be 
glad to send you comprehensive bulletins on either or both 
types, or to discuss any problem involving temperature con- 
tro! or detection. Write Fenwal Incorporated, 111 Pleasant St., 
Ashland, Mass. 


THERMOSWITCH”* 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 


61 








DINGS DiccerActing 
MAGNETIC. BRAKES 


- « - Offering these 
outstanding advantages: 


































NEI 


@ designed for NEMA re-rated motor 
frames 


®@ accommodates standard NEMA 
shaft extension 


®@ furnished for THRU-SHAFT upon 
specification 


@ simple, positive DIRECT-ACTING for 
instant, smooth operation 


@ new, simpler design and rugged, 
compact construction 


for all standard AC or DC voltages 


no mechanical linkages 


z 


ul af 


cooler operation 
1% through 175 lbs. ft. torque 


floor or motor mounting, horizon- 
tal or vertical operation 


@ standard drip-proof or dust-tight, 
waterproof enclosures available 





design ane @ FRICTION Discs © MANUAL RELEASE RODS © cover 
‘s @ PRESSURE PLATE 7 gaa <saieiamsammaad © torque Nut 
construction 
© MAGNET ARMATURE hicieaiemeiaiiih mene © TORQUE SPRING 
features © MAGNET ASSEMBLY © WEAR ADJUSTING NUT © BRACKET 


THRU-SHAFT 
CONSTRUCTION 


The new Dings DIRECT-ACTING 
Magnetic Disc Brakes will accom- 
modate the standard NEMA shaft 
extension—and are also available 
for THRU-SHAFT when specified. 
This facilitates the use of hand 
cranks, electrical tachometers, 
pulleys, etc. 





for mounting on all old and new re-rated NEMA 


TYPE “C” MOTOR FLANGES 


Backed by years of specialized experience, the new Dings 
DIRECT-ACTING Magnetic Disc Brake now offers a 
combination of design and operating features never 
before offered to industries where automatic, controlled 
braking is required. 

The new Dings Brakes are spring engaged and mag- 
netically released, designed to mount on all NEMA “C” 
flange motors, as well as being interchangeable with any 
standard ‘““C” flange mounting disc brake. 


Built to exacting specifications, the new Dings 
DIRECT-ACTING Magnetic Brakes are designed to 
stop any motor smoothly and instantly, to hold the load 
with absolute dependability and to release with vo drag. 


Here are a few of the reasons why it will pay you to 
specify the new Dings Brakes: 


SIMPLICITY — 
rugged, compact construction; easily accessible; simple 
to install and adjust—and NO mechanical linkages 
to require maintenance. Simple, fast release. 


CLIP and MAIL THIS COUPON FOR FULL DETAILS 


DINGS BRAKES, INC. 


4113 W. Electric Avenue, Milwaukee 46, Wisconsin 


A SUBSIDIARY OF DINGS MAGNETIC SEPARATOR CO. 


INSTANT DIRECT-ACTING OPERATION — 
movement of braking assembly measured in thousands 
of an inch. Braking or releasing is therefore virtually 


instantaneous. 


UNMATCHED HEAT DISSIPATION — 
amply proportioned molded asbestos friction discs 


spread braking torque over a large disc area. 
ec 


HIGH THERMAL CAPACITIES — 
new highs in thermal ratings have been obtained in 


the new Dings Brake. 


WIDER APPLICATION — 
the new Dings DIRECT-ACTING Magnetic Brake 
accommodates the standard NEMA shaft extension, 
and ALSO may be used for THRU-SHAFT when 
specified. Designed to meet new re-rated and old 
NEMA motor standards. 


DINGS BRAKES, INC. 
4713 W. Electric Ave., Milwaukee 46, Wis. 








DIRECT-ACTING Magnetic Brakes. 





Name 
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Address kd onsanpiniciastatenieinmiaae 









Ci ____ Zone___ State. 


Please rush full details covering the new Dings 














* 
if you are interested in H-E 


24 hour duty performance 


GET ALL THE FACTS ABOUT 


NW NOTHELFER 


TRANSFORMERS 





* HIGH 
EFFICIENCY 


TRANSFORMERS 
FOR: 


HEATING 

TESTING 

POWER 

ELECTRONIC 

ELECTRIC FURNACE 

SPECIAL WELDING 

PHASE CHANGING 

PRECIPITATION 

CONTROLLING 

RESEARCH 

LIGHTING 

INDUSTRIAL 

MEASURING 

SIGNALING 

HIGH and LOW 

3. Grain Oriented Steel in sizes above 1 KVA, and conservo- VOLTAGE 

tive copper assures high efficiency and low losses. AIR and IRON 

4. All units individually tested to assure quality performance. CORE REACTORS 

5. Only the highest quality materials used. SATURATER 

CORE REACTORS 

6. We sincerely believe NWL Transformers are superior, and 
we have built our business on this policy. 






- All coils vacuum pressure impregnated. 


2. All connections over 5 Amperes silver soldered. 


SEND FOR 8 PAGE BULLETIN 
No Charge At Any Time For 
Design Service 





WINDING LABORATORIES 


ESTABLISHED 1920 11 ALBERMARLE AVE. TRENTON, NEW JERSEY 


Manufacturers of Electrical Transformers— 





Testing Equipment 


MEMBER MEMBER 
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Dependable G-E wires and cords 
meet all your appliance wiring needs 


Whether your appliance wiring prob- 
lem is heat, moisture, abrasion, bend- 
ing, or corrosive vapors, there is a 
General Electric wire or cord designed 
for the job. 

Deltabeston* wires are designed to re- 
sist extreme heat, moisture, and cor- 
rosive vapors. Manufactured in several 
different types—lead wire, stove wire, 
range wire, grounding wire, hinge wire 
and fixture wire — Deltabeston wires 
give long wear and a margin of safety 
for all appliances. 

Flamenol* wires and cords resist oil, 
acids, alkalies, moisture, sunlight, and 
flame. They strip cleanly and quickly, 
and are easy to attach to terminals. 


Progress /s Our Most Important Product 


The small over-all diameter makes 
Flamenol wires especially useful in ap- 
pliances where space is a problem. 
Rubber-insulated cords are made to 
withstand the hard usage given port- 
able appliances. The tough, resilient 
jacket is resistant to oil, water, clean- 
ing agents, and abrasion— providing 
long, dependable service. 

Whatever your problem may be, 
there are G-E wires and cords to meet 
your needs. For more information 
write for the free booklet “G-E Wires, 
Cables, and Cords for Product De- 
signers,” Section W 138-1122, Construc- 
tion Materials Division, General 
Electric Company, Bridgeport 2, Conn. 


*Registered Trade-mark General Electric Company 





Use this tag for extra merchandising 
value on every appliance that has 
a G-E cord. Here’s a sales aid that 
costs you nothing and helps gain the 
buyer’s confidence. 


GENERAL @@ ELECTRIC 
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Revere knows its 


BCs 
in sheet metals 


The news is good for those companies which have fol- 
lowed the profitable course of making more and better 
products out of aluminum. For it is good to know that a 
full line of aluminum sheet products is available from a 
company such as Revere with its high reputation for 
producing quality metals. ©@ 


The first copper sheet rolled in America came from 
Paul Revere’s original mill. Brass mill products have 
been a Revere specialty for well over a century. With 
this unequalled background, and with the most advanced 
aluminum rolling equipment and techniques, Revere offers 
you aluminum coiled and flat sheet, circles and blanks in 
a wide range of gauges and widths and in the five most 
widely used alloys. You can be sure that Revere knows 
its A-B-C’s in metals—‘'A” for Aluminum, ‘‘B’”’ for Brass, 
“C” for Copper. Why not call Revere NOW? 


Other Revere aluminum products include tube, extruded 
products, electrical bar, forgings, rolled shapes and 
eyelet products. Revere Copper and Brass Incorporated, 


Founded by Paul Revere in 1801, Executive Offices: 230 
Park Avenue, New York 17, N. Y. 






| Users praise Phillips Cross-Recessed-Head Screws 


4. 


“90% OF THE SCREWS IN THE GRAY AUDOGRAPH ARE PHILLIPS,” 
estimates William S. Sherman, Director of Sales operation. 
With the introduction of the Phillips self-tapping screw the 
inspection of each threaded hole has been eliminated. Nor is 
“head-splitting”’ or ““‘burring” any longer a factor. Here Mary 
Borkowski fastens amplifier unit to main frame with Phillips 
screws. 


| & THE CLARK CONTROLLER COMPANY makes some highly special- 

Co ized control equipment on which Phillips screws are used. Their 
neat, compact appearance enhances the design of the units and 
their positive gripping action prevents driver slippage that 
would otherwise mar the surface. ‘“There is no comparison in 
the beauty of design offered by the attractive Phillips head,” 
states R. Russo, Manager of General Engineering Standards 
Department. Larry Larkin here installs Phillips screws in a 
Clark push-button station. 


aclu 
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- THE FASTENERS 


OF TODAY... 
AND OF THE FUTURE 


specially designed Phillips screw that, according to Albert 

Mittleman, Plant Superintendent and ot senbengy hemnae eat 2!) Le 
ger “has enabled us to design our own automatic, hopper- BOs. yo it 

fed assembly machine which permits us to put the sub- S8-necesse0-¥* . .. the mark of extra quality 
assembly of these terminal strips on an assembly line 

basis.”’ Closeup of this machine is shown above. 


M marks the spot 


e 
oo 
= 
BUCHANAN’S REVOLUTIONARY NEW TERMINAL STRIP uses a G 
“S 


American Screw Company - Atlantic Screw Works, Inc. - The Blake & Johnson Co. - Central Screw Company - Continental Screw Company « The Eagle Lock Company 

Eico Tool and Screw Corporation - Great Lakes Screw Corporation - The H. M. Harper Co. - The Lamson & Sessions Company - National Lock Company « The National 

Screw & Manufacturing Co. - Parker-Kalon Div. General American Transportation Corporation - Pheoll Manufacturing Co. « Rockford Screw Products Co. + Scovill 
Manufacturing Co. « Shakeproof - The Southington Hdwe. Mfg. Company - Sterling Bolt Company - Wales-Beech Corp. 





ienepe seroma 


TYPICAL EXAMPLES | 


of HARRY DAVIES“ 


260 wtiineSTOCK MOLD PARTS 


OF HEAT RESISTANT BAKELITE PLASTIC 
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Each part illustrated is available in 
several sizes. Head sizes — shank 
and shaft sizes are interchanged to 
suit the exacting needs of each item 
in your entire line. 


They are made in standard colors of 
Black, Walnut, Red, Ivory. Special 
colors and branded characters to 
order. Samples sent on request. 


Engineering and Tool Room depart- 
ments competently staffed and 
equipped to serve your special 
needs . . . may we serve you? 









Write for Complete Catalog 
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< iene aie 
Known throughout industry for 


pISCONNECTS : 5 *F 
| maximum reliability and accessibility. 
locks save _ 


Heavy duty industrial : : ' 
switches or circuit breakers, | Easily attached electrical inter 
with easily installed ed safety dis- ; | gpace and cost of separate relays. 
connect handle mechanisms. came © « ( 
Padlocking provision, and in- a on CONTROL RELAYS 
terlocking with door, safe- @ a Com without 
guard personnel. : : of accessibility: wiring 
a — eave of reliability. 2to 8 
S poles, convertible from 
normally ope® to closed. 


te TIMING RELAYS 
es a ly timed delay = 
periods assure proper COM PLETE | 
machine sequencing: a ine 
Rugged pneumatic ctimers 
give consistent perform- \ 
ance over several mil- see 
lions of operations. y any AC or DC 
application need by using standard Square D 


CONTROL CIRCUIT components. Each is designed to perform a 
i TeRISTORMER® i. oe ae specific control function—in minimum space 
| transformer a ei maximum acce for easy inspec: 
oom maintains tion and maintenance. ally 
secondary ¥ proportioned for efficient and compact com- 
bination with other Square D components in 
more attractive control panels. 
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pPUSHBUTTONS 
- aiedek SWITCHES 


& ENCLOSURES = 
1 Y aiatle pressure ranges 
3000 P.S.1 Drip- 


Heavy duty. oil-tight from 1 to 

pushbuttons, selector “gi tight, oil-resistant enclosure 
switches and pilot lights houses sturdy mechanism and 
in attractive cast enclos- g. P. D.T. electrical contacts. 
ures harmonize with ma- 
chine contours. 


SWITCHE Ss 
LIMIT SWITCHES / 
F Attractively styled, 


compact case en- 


Compact enclosures exclude 
hances appearance 


oil and dust. Easily adjustable 
operating arms and accessible ' of machine. Switch 
terminals simplify installation. \ is easily convert- 
it ‘ ible from main- 
tained contact to 
spring return. 
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Engineered, 
Factory-Assembled 
and Test 










Through seasoned Field Engineers, headquartered in 

50 principal cities, Square D works ‘“yhand-in-glove”’ with ma- 
chinery builders and plant engineers in solving electrical control 
s. You'll like to work with them. They talk your language. 
rough factory engineering to assure the 
nd components. 





SQUARE D COMPANY 


?) Field Engineering - 4 
weet 


problem 
They're backed by tho 


best possible selection of circuits 4 


Factory Assembly and Test. - - 


al control manufacturer offers 


such complete and flexible facilities for design- 
ing and building custom equipment. If you don't 
uare D’s new Job 


sae have the complete story of Sq 
Shop operation, mail the coupon and we'll send 
it to you promptly. 


No other electric 















D COMPANY, Dept.39 
chards Street, Milwaukee 12, Wis 
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se send me a copy of your new booklet 


which gives the 
complete sto ‘ 
new JOB SHOP OPERATION ae — D's 
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THE GREATEST NAME IN ELECTRICAL WIRE AND CABLE 


The Last Word in 
Making Magnet Wire... 


eee with emphasis 
on quality 
and uniformity 





8. os. «0+ eOOF, INDULAicD WIRES 
and CABLES FOR EVERY ELECTRICAL PURPOSE 
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Applying enamel automatically to Magnet Wire 


The quality and uniformity vital to the performance of magnet wire 

is achieved at General Cable through the very latest in 

equipment and the most advanced production techniques in the industry. 
What’s more, General Cable magnet wire is available in 

all types, shapes and sizes: Formvar, Plain Enamel, Nylon Enamel, 
Silicone, and other synthetic enamels, with light, intermediate 

or heavy coatings. 


Cotton, Paper, Silk, Nylon, Glass, and Special High Temperature 
Coverings with light, intermediate or heavy coatings (single and double 
wrappings, similar and dissimilar materials). 


All types of bare and enamel magnet wire, with all types of coverings... 
bonded with silicone and other types of bonding materials. 


That’s why you can always depend on General Cable to provide 
you with exactly the magnet wire you want...when you want it! 


GENERAL CABLE CORPORATION 


420 Lexington Avenue, New York 17, New York « Sales Offices: Atlanta « Boston ¢ Buffalo 
Chicago « Cincinnati « Cleveland « Dallas ¢ Detroit e Greensboro (N. C.) « Houston e Indian- 
apolis ¢ Kansas City « Los Angeles * Memphis * Milwaukee e Minneapolis e New York « Newark 
(N. J.) ¢ Philadelphia « Pittsburgh ¢ Portland (Ore.) « Richmond (Va.) « Rochester (N. Y.), 
Rome (N.Y.) © St. Louis « San Francisco ¢ Seattle « Syracuse e Tulsa « Washington, D. C. 
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Serving Industry with These Products: 
Electromechanical—Resistors © Switches © Television Tuners @ Vibrators 
Electrochemical—Capacitors @ Rectifiers Mercury Batteries 
Metallurgical—Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 
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of MALLORY 
Silver Rivet Contacts 


Stocked for Immediate Delivery 


If you use fine-silver headed rivet contacts, you 
can save the time of designing, tooling and pro- 
ducing “specials”, by ordering from Mallory’s 
standard stock list. Many manufacturers have 
already found this a time-saving, economical 
way to obtain contacts in production lots, for 
experimental use, and for pilot runs or job orders. 


The 70 different contacts that Mallory carries 
in stock—ready for immediate shipment— 
represent the types and sizes most commonly 
used in thousands of existing applications. 
Included are both flat and radius-faced designs. 


For the new equipment you may be designing, 
it will pay you to use Mallory standard rivets 
as a “preferred list” that will assure you prompt 
delivery when you go into either pilot or full- 
scale production. It will pay you, too, to check 
through this standard list for sizes applicable 
to the equipment which you are now manufae- 
turing. You will probably find a standard size 
that is readily applicable to a contact you may 
now be ordering on a special basis. 


Our new folder 3-13A lists complete dimen- 
sions, part numbers and prices of Mallory 
standard stock silver rivet contacts. Write for 
your copy today. 


Expect more... 


Get more from MAitorY 








. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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KEEPING 
MOTORS 
ON THE 








KLIXON Protectors 
Prevent Motor Burnouts 


Built-in as an inherent part of the motor, a Klixon Protector assures safe, 
positive protection against overheating and burning out. 

All you have to do to get this worthwhile protection is to specify that the 
motor manufacturer or supplier includes built-in Klixon Protectors. The 
additional cost is low and pays dividends over and over by eliminating burn- 
outs, expensive repairs and replacements. And because Klixon Protectors are 
built-in by the manufacturer, they are matched to the thermal characteristics of 
the motor, assuring positive protection. Specify and insist that the motors 
you buy include Klixon Protectors. 


HERE’S HOW IT OPERATES 





Mounted in the dome where 
it can follow every temper- 
ature change, the Klixon 
Protector eliminates motor 
burnouts in the hermetic 
compressor, assuring de- 
pendable refrigeration. 





Q 
Le 


CLICK ...IT’S ON! 





CLICK...IT’S OFF! 





t 
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Manual 


Reset METALS & CONTROLS CORPORATION 


(> 


va 
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When temperature within the 
motor reaches danger point, 
the KLIXON Protector snaps 
the power “OFF” preventing 
burnouts. 


N & 


Automatic 
Reset 


SPENCER THERMOSTAT DIVISION 
111 FOREST STREET, ATTLEBORO, MASS. 


When the motor cools to a 
safe operating temperature, the 
Klixon Protector snaps the 
power “on” automatically if the 
automatic reset is specified ...or 
when the reset button is pushed 
when manual type is specified. 
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EDITORIAL 


Nuclear Impact on Design 


DESIGN ENGINEERING represents a synthesis 
of many scientific and technological arts. 
The chemist, the physicist, the metallurgist, 
the ceramic specialist, and the industrial 
designer have to an increasing extent be- 
come co-members with the electrical, elec- 
tronic, and mechanical engineers in the 
design teams that develop end products. 
More recently, the role of the engineering 
psychologist and human engineer has be- 
come apparent. And on the near horizon 
now looms the potentially great impact of 
the nuclear scientist and engineer. 

In the founding last month in Washing- 
ton, D. C., of the American Nuclear Society 
we have an augury of the beneficent force 
of this impact. The society is the “first pro- 
fessional organization of scientists and engi- 
neers representative of all scientific dis- 
ciplines engaged in research, development 
and application of nuclear technology.” 
Membership will include persons with de- 
grees in all branches of engineering as well 
as scientists. Nuclear power technology ob- 
viously will be of primary interest. But the 
society will also devote its attention broadly 
to the uses of radioisotopes in science and 
industry, and to many specific problems 
such as the effect of radiation on materials 
that are related to such uses. 

All these areas of the peaceful applica- 
tion of nuclear science and technology have 
a direct relationship to the design engineer- 
ing of many types of electrically energized 
equipments, machines, instruments, and de- 
vices used in civilian industry. 

Machines that incorporate radioactive 
control devices have already been put into 
practical use. Radioactive or so-called 
“atomic” batteries are in experimental devel- 
opment by several sources. The beta-ray 
thickness gage is now standard in a number 
of industrial applications. Electromedical 
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equipment based on radioactive therapy 
has made its appearance. Irradiated insulat- 
ing materials are in pilot-plant state. 

Ahead of us there is the vast array of 
electrical equipment and instrumentation 
that will be needed for peacetime nuclear 
reactor installations. Such applications will 
involve entirely new concepts in design, will 
place new requirements on materials and 
components, 

The distinguished group that comprises 
the charter membership of the American 
Nuclear Society represents some 13,000 sci- 
entists and engineers that are reported as 
being engaged full time in various aspects 
of atomic energy activity in the United 
States. It is a heartening thing to feel that 
despite the prior obligations of their work 
to the needs of national defense, their sights 
are set on the ultimately peaceful aspects 
of nuclear developments. 

Another significant event occurred last 
month when the Professional Group on 
Nuclear Science of the Institute of Radio 
Engineers held its first national meeting. 
The establishment of the professional group 
and its first national meeting reflected sig- 
nificant awareness of the “role of electronics 
in the vanguard of the development of 
nuclear science and its applications.” 

In fact the entire field of electrically en- 
ergized products has a stake in the ultimate 
use of atomic energy in peacetime applica- 
tions. Every individual design engineer has 
a stake—no matter how humble his particu- 
lar product may be. In the name of its 
design-engineering readers, the editors of 
ELECTRICAL MANUFACTURING thus extend a 
welcome to the American Nuclear Society. 
... In the years just ahead may the abbrevi- 
ations “ANS” become as familiar and mean- 
ingful to us as AIEE, ASME, IRE, ASTM, 
and ACS are today! 
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Noise 


Adam Currie, Chief Research Engineer 
L. ]. Winc MANUFACTURING Co. 


Craig Walsh, Associate Editor 
ELECTRICAL MANUFACTURING 


Measurements 


Fundamentals of sound and its measurement, measuring 


instruments and techniques, reviewed here, led to the development of 


a test code for rating unit heaters for noise generation. Rating 


‘methods are equally applicable to other types of equipment. 


NOISE IS BROADLY DEFINED as being any undesired 
sound, and in the case of electrically energized equip- 
ment, any sound not of the intended function is classi- 
fied as noise. Because noise interferes with the activi- 
ties or well-being of people, and because electrical 
equipment is often located in close proximity to people, 
it is a function of the design engineer to reduce the 
emitted noise to the lowest practicable level for a par- 
ticular type of application. This implies that he must 
first have a means of effectively measuring the magni- 
tude and other characteristics of noise. The field of 
noise measurements is so broad that in some cases a 
highly detailed analysis is required and in others a 
simple qualitative measurement is sufficient. Most prac- 
tical cases, however, lie in between these two extremes. 

Fans and blowers are used in a wide variety of en- 
vironments where permissible noise covers an exceed- 
ingly wide range. Sometimes they are located far from 
people or within soundproof enclosures so that noise is 
of little practical importance. On the other hand, fans 
are very often used in equipment normally located in 
sleeping rooms and other quiet locations where very 
little noise can be tolerated. Thus, noise is an im- 
portant design factor in fans and blowers and in recog- 
nition of this, the Industrial Unit Heater Association 
(IUHA) has developed a code for evaluating the 
noise produced by fans and blowers. The background 
work of this code, methods of measuring noise, the in- 
struments used, and the code itself may serve as a guide 
to practical and useful measurements in other types of 
equipment. 


76 


Sound Fundamentals. Sound may be described as 
the sensation produced in the auditory nerves of the 
ear by a cyclic change in the pressure of the surround- 
ing air. The intensity of the sensation depends upon 
the amplitude of the pressure change. It may be so 
slight that it is barely audible, or so great that the ear 
is damaged. In this respect, loss of hearing due to 
noise is recognized as an industrial disease and in 
many states compensation has been awarded for such 
loss of hearing. 

A second important characteristic is the frequency 
of the pressure changes. The audible frequency range 
is from about 15 to about 20,000 cycles per sec. The 
cvclic pressure changes mav occur as a simple sine 
wave at a single frequency, or they may occur as an 
exceedingly complex wave. They may be continuous, 
repetitive, or intermittent in any imaginable fashion. 

The characteristics of sound may be divided into two 
broad classes. They are those associated with the 
physical phenomenon of changes in air pressure and 
those associated with the effects produced in the 
auditory system of the body. Those of the first group 
are subject to measurement by available instruments 
described in this article. Those of the second group are 
properly within the realm of psychology. Workers in 
both fields have overlapped in their interests with re- 
sult that a workable overall system of measurement has 
been developed. 

Terminology and Units. This article and the IUHA 
Sound Measurement Test Code are based on termi- 
nology and standards of the American Standards Asso- 
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OVER-ALL SOUND LEVELS 
db (re 0.0002 microbar) 


Near noise source Environmental 


50-hp victory siren (100°) 


-84 at take-off (80 from tail) § 
— Hydraulic press (3’) 
Large pneumatic riveter (4’) 








Boiler shop (maximum level) 


Pneumatic. chipper (5’) 


Engine room of submarine (full speed) 


Multiple sand blast unit (4°) 
Jet Engine test control room 


Trumpet auto horn (3°) 
Automatic punch press (3’) & 


Chipping hammer (3’) 
Cut-off saw (2’) 


Woodworking shop 
Inside DC-6 airliner 


Weaving room 
Annealing furnace (4’) & 
Automatic lathe (3’) Can manufacturing plant 
Subway train (20’) Inside Chicago subway car 

Heavy trucks (20’) 
Train whistles (500) & 


10-hp outboard (50’) 


Small trucks accelerating (30') 


a Inside motor bus 


Inside sedan in city traffic 


Office with tabulating machines 
Heavy traffic (25' to 50’) 


Light trucks in city (20°) 
Autos (20°) 


Average traffic (100’) 
Accounting office 


Conversational speech (3’) Chicago industrial areas 


15,000 kva, 115 kv transformer (200’) 


i Private business office 
Light traffic (100’) 


Average residence 


Minimum levels for residential 
areas in Chicago at night 


Broadcasting studio (speech) 


Broadcasting studio (music) 


Whisper (5') B m™ Studio for sound pictures 


Threshold of hearing - young ears B 
1000 cps 


FIG. 1—Typical sound levels produced by 
well known sources at various distances 
(left column) and in familiar locations. 


ciation. Some of the pertinent terms and units are dis- 
cussed below. 

Sound Pressure (shortened trom Effective Sound 
Pressure or Root-Mean-Square Pressure )—This is the 
root-mean-square value of instantaneous sound pres- 
sures over a suitable time interval. Unit of measure is 
the microbar which is equal to 1 dyne per sq cm. (1,- 
(13,250 microbar equal 1 atmosphere ). Value of sound 
pressure at threshold of hearing is taken to be 0.0002 
microbar and it is an important reference level. Theo- 
retical maximum occurs when normal atmospheric 
pressure is changed through the range from 0 to 2 
atmospheres. If the variation is a sine wave, the sound 
pressure (rms) is equal to 0.707 atmosphere or 716.- 
367 microbars. Because of the inconveniently large 
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ACOUSTIC POWER 








POWER POWER LEVEL 
watts db (re 10-'3 watts) 
100,000 
Ram jet 
Turbo-jet engine with afterburner 
10,000 m Turbo-jet engine, 7000-Ib thrust 
1,000 
4-propeller airliner 
100 
= peak rms levels in 
10 oo 1/8-sec intervals 
Small aircraft engine 
1 
Large chipping hammer 
Piano 
> peak rms levels in 
BB» Tuba | 1/8- sec intervals 
0.1 a Blaring radio 
Centrifugal ventilating fan (13,000 cfm) 
4-ft. loom 
0.01 Auto on highway 
0.001 3 Vane-axial ventilating fan (1500 cfm) 
Voice—shouting (average long time rps) 
0.0001 
0.00001 3 Voice—conversational level 
(average long-time rms) 
0.000001 
0.0000001 
0.000,000,01 
0.000,000,001 Voice - very soft whisper 


FIG. 2— Typical powers Cleft 
column) and power levels com- 
pared for various acoustic sources. 











range, sound pressure is frequently expressed in terms 
of decibels. 

Sound Pressure Level—Defined as being, in decibels, 
20 times the logarithm (base 10) of the ratio of a 
sound pressure to a reference sound pressure. The ref- 
erence pressure for noise in air is generally taken to 
be 0.0002 microbar and to avoid confusion the value 
of the reference pressure should always be explicitly 
stated. The expression is as follows: 


Pr 
Sound Pressure Level (db) = 20 logyy— 


P2 
(p2= 0.0002 microbar) 
In some cases the sound pressure ratios are not pro- 


portional to the square root of the corresponding 
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db (re 0.0002 microbar ) 


intensity level, db (re 107'© watt/sq cm) 





power ratios. Hence, the application of decibel nota- 
tion to sound pressure level is not always mathemati- 
cally rigorous, although it is the common practice, and 
caution should be exercised in its use. However, sound 
pressure is proportional to the square root of sound 
intensity and the decibel values for sound pressure level 
and intensity level are numerically equal to each 
other. It is often referred to as pressure level. 

Sound Level—This is equal to the sound pressure 
level modified by filters of specified characteristics con- 
tained within a sound level meter. Sound levels pro- 
duced by typical sources and in several familiar loca- 
tions are illustrated in Fig. 1. 

Noise Level—Sound level of a noise. 

Acoustic Power of a Source—Total sound energy 
radiated by the source per unit of time, generally ex- 
pressed in watts. 

Power Level—Because of the range of powers en- 
countered (about 10'* to 1) it is convenient to use the 
decibel scale. The expression is as follows: 


W, 

Power Level (db) = 10 log, 
W, 
where W.= 10-8 walt 


The smallest amount of acoustic power normally 
considered is 10° watt and this is used as the refer- 
ence value for power level. This value was chosen 
because when it is radiated from a non-directional 
source, the sound pressure at a distance equal to the 
radius of a sphere having a surface area of 1 sq ft 
(radius from effective center of source equals 3.38 in. ) 
is equal to 0.0002 microbar and the sound pressure 
level is 0 db. Examples of typical acoustic powers and 
power levels are given in Fig. 2. 

The largest amount of power normally encountered 
is of the order of 100,000 watts to give a maximum-to- 
minimum ratio of about 10'* to 1. 


FIG. 3—Fletcher-Munson curves relate the physical values of sound 
pressure level and intensity level to loudness level, a psychological factor. 
Curves are equal loudness contours using 1000 eps as the reference freq- 


uency. Sound pressure level at any frequency is converted to loudness unit 
level (at 1000 cps) and then to loudness using curve of Fig. 4. 

















Intensitt y—Acoustic power transmitted through a 
unit area. The unit is watts per sq cm. 

Intensity Level—As in the cases of sound pressure 
level and power level, intensity level is expressed in 
decibels. 


I 
Inten. ity Level (db) = 10 logio 


2 
2 


where I,=10-~* watt per sq em 


The reference level of 10°'® watt per sq cm was 
chosen because that is the intensity produced by a radi- 
ated sound power of 10°! watt at a distance of 3.38 in. 
from the effective center of the source. At this ip- 
tensity the sound pressure level is 0.0002 microbar. 
Thus, a relation is established between radiated power 
level, pressure level and intensity level. Under the 
specified conditions all three levels are equal to 0 db, 

Note that the decibel values of intensity level and 
sound pressure level are numerically equal to each 
other. 

Loudness Level—Numerically equal to the sound 
pressure level in db (re 0.0002 microbar ) of a 1000-cps 
pure tone which is judged to be of equal loudness. The 
unit is the phon. 

Loudness—The aspect of auditory sensation in terms 
of which sounds may be ordered on a scale running 
from soft to loud. A function of sound pressure .and 
frequency composition (see Fletcher-Munson curves). 
Quantitative measurements depend on statistical anal- 
vsis of test on a large number of people. The unit is 
the sone. 

Hearing. The ear is a transducer for converting the 
energy of changing air pressure into stimuli in the 
auditory nerves. It is capable of analyzing a complex 
sound wave so that the correct message is sent to the 
brain and it is characterized by a nonlinear response 
with respect to frequency. T he effects of sound on a 


FIG. 4 — Values of loudness level 
in phons are converted to loudness 
in sones with this curve. Sone is a 
devised by psychologists to 
judge loudness on a numerical scale. 
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Sound measurement test code for 


A. Definitions 


1. All definitions, standards and speci- 
fications in this Code are based on: 

1. Proposed American Standard 
Acoustical Terminology Z 24.1 

2. American Standard Noise Meas- 
urement Z 24.2—1942 

3. American Standard Sound Level 
Meters Z 24.3——1944 

4. ASA Report on Band Analysers 

2. The reference pressure for all sound 
measurements shall be 0.0002 microbar. 

3. The sound rating of a unit heater 
reported under this Code shall be the 
loudness in sones as determined by the 
octave-band frequency analyzer and the 
sound level meter flat response reading. 
\ sone is an arithmetical unit of loud- 
ness defined as the loudness of a 1000- 
cps tone at a level of 40 db (re 0.0002 
microbars). 

4. Instrument calibration and _ test 
tolerances shall be demonstrated to be 
in accordance with the current standards 
published by the American Standards 
Association. 


(A) PROPELLER FAN TYPE- PROPELLER FAN TYPE- 
VERTICAL DISCHARGE 


HORIZONTAL DISCHARGE 





Plane coincident with 
horizontal center line 





NOTE - Microphones a,b,c and d located 1 ft from 


edge of discharge opening 


PODPrPPOP ALLO LOL eae 





B. Test Set-Up 


5. Sound tests of unit heaters for pub- 
lished data, witness tests, and tests for 
general application are illustrated on the 
diagrams: 

\. Propeller fan type—Horizontal 
discharge 

B. Propeller fan type—Vertical dis- 
charge 


C. Centrifugal fan type — Floor 
units 

1). Centrifugal fan type — Ceiling 
units 


C. Procedure 


6. Determination of sound measure- 
ments shall be made with the unit heater 
having all structural features and ap- 
purtenances in place. A standard catalog 
unit heater shall be tested with a stand- 
ard motor and at rated speed. For sound 
tests, unit heaters may be supported by 
flexible means and hanger rods; supply 
and return mains may be omitted from 
the test set-up. 

7. Readings shall be taken at a dis- 


Plane coincident with 
face of discharge 
of fan unit opening 


Plane 5-O 
rbove floor line 


© CENTRIFUGAL FAN TYPE- 
FLOOR UNITS 








unit heaters 


tance of | ft from the unit heater with 
the microphone at the stations as speci- 
fied in the diagrams. 

8. The arithmetical average of the four 
decibel readings taken at the designated 
stations shall be determined for each 
prescribed octave band. The average 
decibel level at the mean frequency , of 
each prescribed octave band shall, be 
converted into loudness levels in phons 
by means of the Fletcher-Munson curves. 

9. The phons so determined for each 
octave band shall be converted into 
sones., 

10. The sound rating of the unit shall 
be the summation of the sones so de- 
termined. 

Note: It is desirable to obtain the over- 
all flat response readings in decibels co- 
incident with the octave band analysis 
in order to establish the acoustic power 
output of the unit to provide data for 
the prediction of sound pressure levels 
at distances other than 1 ft and for 
rooms with various degrees of acoustical 
treatment. oan 


(O) CENTRIFUGAL FAN TYPE- 
CEILING UNITS 


Plane coincident with 
’ horizontal center line 
of fan wheels 





person are not subject to exact measurement for the 
reason that the measuring instrument is the person 
himself and he must interpret the sensation and com- 
municate it to an observer. Obviously, there are many 
shortcomings, and statistical sampling by trained ob- 
servers must be used to obtain reliable data. Although 
much is still to be done, there is now a firm foundation 
of experimental data for the successful acoustic design 


NOVEMBER 1954 


of a wide variety of electrical equipment. 

The basis for much design work is the well-known 
Fletcher-Munson curves of loudness level vs frequency 
and intensity level or pressure level. (1)* These are 
shown in Fig. 3. The curves are equal loudness level 
contours for various levels using 1000 cps as a refer- 
ence frequency. Note that at the lower levels a stronger 


* Italic numerals in parenthesis refer to Cited References at end of article. 
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The useful, but elusive, decibel 


THE DecisBet (db) is very useful to the 
design engineer, but it seems to have a 
very elusive quality about it. It is applied 
profitably in many fields even though 
according to the basic definition it is 
misapplied. This has not helped the gen- 
eral understanding of the term and 
several responsible groups are presently 
concerned with finding a solution to the 
vexing problem. 

The decibel scale had its origin in the 
communications field some 30 years ago 
in the calculation of power losses in 
telephone transmission lines. The range 
of losses was exceedingly great and dif 
ficult to handle mathematically with any 
degree of ease and rapidity. It was nat- 
ural that logarithmic methods were used 
and from this the decibel scale evolved. 
The unit was first called the transmission 
unit (TU) but after a few years the 
name was changed to the decibel. The 
basic unit, however, is the bel, but its 
values are inconveniently large and it 
was never used. Instead, the decibel hav- 
ing 1/10 the value is used. 

The basic definition of the bel is “the 
logarithm of the ratio of two powers.” 
The decibel is then “40 of the logarithm 
of the ratio of two powers, or as it is 
usually put, the number of db is equal to 
10 x logio W1/W 2. Several things about 
the decibel should be noted carefully. 
First, it is a logarithm (correctly speak- 
ing, %o of a logarithm), secondly, it is 
concerned with a ratio (one part of 
which is always a reference value), and 
thirdly, it has to do with power. 

The value of the decibel concept in 
power measurements and calculations 
led to its use very soon for other quan- 
tities. The first natural extension was to 
voltage and current when they are pro- 
portional to the square root of power. 
This is mathematically rigorous in that 
the number of db is equal to 10 x logw 
(E:/E:)* or, more simply, 20 x log 
E:/E2, The same reasoning applies to 
current. As in applications to power, one 
of the values is a reference value. 

The next extension of the db was to 
voltage and current when they are not 
proportional to the square root of power. 


Increment in db 
(To be added to higher level ) 


oO 
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| 
| 
1 2 3 4 5 6 








7 8 2 10 11 2 13 4 5 


Difference in db between two levels being added 


This is not mathematically rigorous. In 
these cases caution must be exercised 
because the application lies outside the 
basic definition and the reference value 
of voltage or current should be speci- 
fically stated in each case to avoid the 
chance of misunderstanding. 

Engineers found the decibel concept 
of value in fields not associated with 
electrical quantities when the range of 
values was very large. This was the case 
in sound and noise measurements and 
the decibel has become well entrenched 
in this field. Also, the general public 
has come to associate it with sound in 
general and noise in particular. 

The decibel relationships used in 
noise measurements are given below 
together with the generally used refer- 
ence values. Note that whenever decibels 
are used, the word level is added to the 
quantity under consideration. 


Sound Power Level (db) 


V, 
= 10 logio (re 10 138 watt) 
W » 
Sound Intensity Level (db) 
I 
= 10 login - (re 10°16 watt / sq em) 
Is 
Sound Pressure Level 
Pi 
= 20 logio - (re 0.0002 microbar) 
P2 


The reference levels shown were 
chosen so that they correspond with each 


vther within a good engineering approx 
imation when the sound power is uni 
formly distributed over an area of 1 sq ft 
It is interesting to note that although 
metric units are used to specify the ref 
erence values. they are based on uni 
form distribution of power over 1 sq ft 

When quantities expressed in decibel: 
are to be added or subtracted, it is 
usually correct to perform the arithmetic 
on an energy basis. For power level and 
intensity level, the decibel values are 
converted to the appropriate absolute 
values, added or subtracted and recon. 
verted to the new decibel value. For 
pressure level, the decibel values are 
first converted to the absolute pressure 
values. They are then converted to rela 
tive intensity values using the relation 
ship that intensity is proportional to the 
square of pressure. The two intensity 
values are added and the sum used to 
obtain the new absolute pressure value 
This is then reconverted into the new 
decibel value. A chart for making addi 
tions of db values quickly is given here 
Note that when adding equal pressure 
db values on an energy basis, the db 
value increases by 3 db rather than 6 db 
which would be the case for addition on 
a pressure basis. An exception exists 
in the case of several pressures having 
the same frequency and in the same 
phase. It is correct to add these on a 
pressure basis rather than an energy 


basis, Ooo 


sound is necessary at both lower and higher frequen- 
cies to produce a loudness level equal to that of the 
midfrequencies, and that at high levels the loudness 
level evens out for all frequencies. 

Psychological workers have devised a scale for loud- 
ness level using a unit called the phon. It is on a log- 
arithmic scale and the reference level (0 phons) is the 
loudness of a pure 1000-cycle tone at a pressure level 
of 0 db (0.0002 microbar). The loudness level scale 
in db corresponds to the pressure level scale for 1000 
cycles also in db. Reference to Fig. 3 shows that a 
60-cps sound must have a pressure level of 69 db if the 
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loudness level is to be equal to that of a 1000-cps sound 
at 40 db. Thus, the 60-cps sound at a pressure level of 
69 db has a loudness level of 40 phons. By contrast. 
1000-cycle and 60-cycle sounds produce equal loud- 
ness levels at 100 db. 

Loudness and Loudness Level. By extensive sam- 
pling, psychologists have determined that loudness 
can be judged on a numerical basis. That is, one sound 
can be said to be twice as loud, three times as loud, ete. 
as another sound within fairly close limits. A scale 
has been devised for loudness and the unit of measure 
is the sone. A sone is defined as the loudness of a pure 


ELECTRICAL MANUFACTURING 








FIG. 5—Sound survey meter is used in preliminary 
measurements and when approximate information is ade- 
quate. Instrument photographs furnished by courtesy of 


General Radio Company. FIG. 6—Sound level meter 
is a precision instrument used for establishment of sound 
standards, acceptance or rejection of products based on 
sound codes, and research studies. FIG. 7—Sound ana 


1000-cycle sound 40 db above the threshold of hearing. 
The loudness of any sound that is n times that of a 1- 
sone sound is equal to n sones. The relationship be- 
tween loudness level in phons and loudness in sones for 
a 1000-cps sound is shown in Fig. 4 (2) A simple 
numerical scale for loudness has many advantages in 
discussions with those in other fields who are con- 
cerned with noise. They can say a noise is twice as 
loud as some other noise, or one-half as loud, or three 
or four times as loud, etc., but they may have little 
comprehension of the db relationships. 

Noise and Annoyance. It is well-known that a noise 
may be unnoticed, or it may be very annoying depend- 
ing upon the particular circumstances. The degree of 
annoyance is a function of the general noise level of 
the area under consideration, the type of activity in- 
volved, the extent of mental concentration, and to 
some extent at least, personal idiosyncrasies. Also, the 
high frequencies seem to produce greater annoyance. 

Measurement. At present, the fundamental measure- 
ment of noise is pressure level. This may be the overall 
pressure level for the entire audible spectrum, or it 
may be for individual frequencies, or it may be for a 
band of frequencies as indicated by the requirements 
of the particular test. The values of the physical 
measurements may be correlated with the psychologi- 


cal factors to provide an indication of the effects on 
people. 
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lyzer covers audio spectrum continuously in a narrow 
band. It is useful in investigations of single-frequency 
noises and determining the sources of such noise. FIG. 
8—Octave band analyzer divides the audio spectrum 
into eight bands and is used to measure sound pressure 
of each band. It provides a rapid and effective means of 
analyzing noise characteristics. 


The basic instrument for measuring sound pressure 
level consists of a microphone, an amplifier, an atten- 
uator, and an indicating instrument which, of course, 
must be calibrated. Two such instruments are the 
sound survey meter, shown in Fig. 5, and the sound 
level meter, shown in Fig. 6. Both instruments are 
similar, but the sound level meter is much more 
precise and meets all the standards of the American 
Standards Association, American Institute of Electri- 
cal Engineers, and Acoustical Society of America. The 
sound survey meter is used in wide variety of meas- 
urements where a high degree of accuracy is unneces- 
sary. The sound level meter is used, on the other hand, 
in such cases as establishment of noise standards, ac- 
ceptance or rejection of products on the basis of com- 
pliance with noise standards and codes, and the study 
of psychological and physiological effects of noise. 

Both instruments have weighting circuits which 
change the frequency response in accordance with 
ear response at several pressure levels. The response 
curves for the sound level meter are in accordance 
with Standard Z24.3-1944 of the American Standards 
Association, and those of the sound survey meter are 
essentially so. These weighting circuits, known as A, 
B and C, are used in accordance with requirements 
with A used for sounds below 55 db, B between 55 and 
85 db, and C above 85 db. It is desirable to make the 
measurements with all three weighting networks so 
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that readings may be averaged when needed and 
also to give some idea of the frequency response of 
the sound. 

Microphones. Several types of microphones may be 
used and each has its advantages for particular cir- 
cumstances. For normally encountered conditions, the 
crystal (Rochelle salt) microphone is usually suitable. 
For some conditions of pressure level, frequency range. 
temperature, humidity, distance between microphone 
and meter, and direction of arrival of sound, the con- 
denser microphone or dynamic microphone, or perhaps 
an especially designed unit, would be more suitable. 
Where a high degree of stability is desired, a dynamic 
microphone is generally required. 

Calibration. For satisfactory measurements over a 
long period of time, frequent calibration of the meas- 
uring instruments is highly desirable. A means for 
calibrating the amplifier and indicating meter of the 
sound level meter (not to be confused with the sim- 
pler sound survey meter) is provided by a built-in 
circuit. This applies a known voltage to the terminals 
of the indicating meter or to the input terminals of 
the amplifier. Appropriate adjustments of the controls 
are then made. An overall acoustic check is made by 
placing a small loudspeaker over the microphone un- 
der specified conditions to apply a known sound pres- 
sure to the microphone. A calibrating instrument con- 
taining a small stabilized and rugged loudspeaker is 
commercially -available for this purpose. When fed a 
400-cps signal at 2 volts, it produces a sound pressure 
level of 85 db (re 0.0002 microbar ) at the microphone. 
This instrument may also be used for an overall acous- 
tic check of the sound survey type of meter. 

Frequency Analysis. Overall noise level as given by 
a sound level meter or a sound survey meter often pro- 
vides sufficient information for the purpose at hand. 
However, in many cases a knowledge of the frequency 
distribution is essential. Instruments are available for 
analyzing the frequency spectrum in several degrees 
of detail and the most suitable one to use is dependent 
upon economic and other factors. 

The wave analyzer is a complex instrument used 
for detailed analysis of individual tones when the 
various frequency components are very stable. It is 
invaluable for many laboratory measurements, but it is 
seldom used in noise measurements. 

The sound analyzer, Fig. 7, is especially designed for 
noise measurements and it covers the audio spectrum 
from 25 to 7500 cps continuously. The tuning dial 
scans the spectrum with a band width such that the 
response is 3 db down at | per cent higher or lower 
than the tuned frequency. It is used when it is desired 
to know the amplitude of individual frequency com- 
ponents to aid in tracing and locating sources of noise 
in equipment. However, its use involves considerable 
time and is not justified in many cases. 

The octave-band analyzer, shown in Fig. 8, is used 
for the simple and rapid analysis of complex noises. It 
operates directly from the output of the sound level 
meter and is more convenient to use than the instru- 
ments described above when a detailed knowledge of 
individual frequency components is not necessary. The 
design and operation of the octave-band analyzer is 
based on the. following principles: (a) The overall 
loudness (in sones) of several tones, well separated in 
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Values for Determining 


Sound 
Pressure Loudness 
Mid Level Level Loudness 
Octave Band — Frequency @ I ft @ lft @ lft 
cps cps db phons sones 
20-75 47.5 04.5 2.9 0.0022 
75-150 2.5 65.0 50.5 2.2 
150-300 225 67.0 65 6.8 
300-600 450 60.0 59.5 4.5 
600-1200 900 61.0 61 5.0 
1200-2400 1800 58.0 58 4.0 
2400—2800 3600 52.0 54 29 
1800—9600 7200 19.0 39.5 0.95 
Total 26.35 
(Sound Rating) 
Overall Range 
20-9600 70.6 


Se 


the frequency spectrum, is equal to the sum of the loud- 
ness of the individual tones (3), and (b) the loudness 
of a pure tone at the midpoint of a frequency band may 
be taken to be the same as the loudness of the entire 
band. (4) Thus, the audible spectrum is divided into 
eight bands in the octave-band analyzer as follows; 
20 to 75 eps, 75 to 150 eps, 150 to 300 cps, 300 to 600 
cps, 600 to 1200 cps, 1200 to 2400 cps, 2400 to 4800 cps, 
and 4800 to 9600 cps, each one measured in turn by 
means of a selector switch connected to appropriate 
filter networks. 

With the weighting circuits of the sound level meter 
set in the C or flat position, the sound pressure level of 
each band is measured and indicated on the meter of 
the octave-band analyzer. This is converted into loud- 
ness level in phons for each band by means of the 
Fletcher-Munson curves (Fig. 3), and then into loud- 
ness in sones in accordance with the curve of Fig. 4. 
The loudness of each band in sones is arithmetically 
added to obtain the overall loudness of the complex 
sound. 


Noise Test Code 


The principles of sound measurement as outlined 
have been applied in the development of the Sound 
Measurement Test Code for Unit Heaters and, of 
course, they may be applied similarly to codes for other 
types of equipment. The code is necessarily a com- 
promise between the requirements of laboratory tech- 
nique and those of commercial practicality. This code, 
presented in full elsewhere in the article, defines the 
sound rating of the several types of unit heaters and 
specifies the procedure for determining it. The sound 
rating is the loudness in sones as obtained from the 
sound pressure levels for each octave band. These are 
measured with the octave-band analyzer in conjunc- 
tion with a sound level meter. The microphones are 
placed at four points in succession, each 1 ft from a 
corner of the unit or from the discharge opening as 
specified in the code. The distance of 1 ft was chosen 
so that the results would be for practical purposes free 
from the effects of room acoustics. 
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Total Reflec te -d = Total 
Sound Loud- Sound Sound Loud- Sound Sound Loud- 
Pressure ness Loud- Pressure Pressure ness Loud- | Pressure Pressure ness Loud- 
Acoustic Level Level ness Level Level Level ness Level Level Level ness 
Power D 5 ft D 5 ft » 5 ft @ 5ft @ 5ft »5ft @d5ft @ 5ft @5ft @5ft @ 5 ft 
Watts db phons sones db db phons — sones db db phons sones 
0). 329x10-6 10.5 52.36 52.65 | 34.20 18.60 -- — 
0.37 x10°5 51.0 22 0.14 62.88 63.15 18 1.85 14.71 51.93 23 0.155 
0.585x10 53.0 15 1.50 64.94 65.21 61.5 5.55 16.69 53.91 16 1.65 
0. 117x110 AS .0 13 L320 57.87 58.14 57 ae S97 16.88 14.5 1.4 
0. 147x10° 17.0 17 1.70 58.87 59.14 59 1.3 10.7 17.93 48 1.85 
0.736x10-% 14.0 15 1.50 55. 87 56.14 56.5 2.20 ies 14.91 16 1.6 
0, 185x10-6 38.0 11.5 LS 19.87 50.13 52 2.5 31.70 39.35 42 1.2 
0.93 x10? 35.0 zt 0:27 16.87 7.14 37 0.78 28.71 36.15 238 0.3 
7.56 21.83 8.155 
L.35:..x10* 
i. 35: xi0~* 








It should be noted that this test permits comparison 
of various units, but does not provide information on 
the noise level produced in rooms having various kinds 
of acoustic properties. Further analysis and computa- 
tion is necessary to provide such information. 

Prediction of Noise Level. The noise level to be ex- 
pected at various distances from the equipment when 
located in rooms having different degrees of acoustic 
treatment may be determined in the following manner 

The total intensity level or pressure level produced 
by a source of constant acoustic power may be consid- 
ered to be the sum of the level of the sound directly 
from the source plus that of the reflected sound. The 
direct intensity decreases with the square of the dis- 
tance from the source. On the other hand, the intensity 
of the reflected sound is, under certain conditions, fairly 
uniform throughout the room. However, it is inversely 
proportional to the sound absorption of the room. 

The first step is to compute the direct sound pressure 
level for each octave band at the desired point. This is 
done by using the average sound pressure level at the 
1-ft point as measured in accordance with the test code 
and also the relationships (a) that the decibel values 
of pressure level and intensity level are equal and (b) 
that the intensity is inverse ‘ly proportional to the square 
of the distance. 

Next the radiated acoustic power is computed using 
the following equation. (5) 


s. 


56 WX 10" 
Intensity Level (db) = 10 log, 


(1) 
a? 


(re 10-'® walts/sq cm) 


where W 


acoustic power radiated by the source 
( watts ) 

distance from the source to the point of 
measurement, ft 


After rearranging, the equation becomes 


d 


d? Xantilog, db/10 
W= (2) 
8.56% 10" 


The distance d is 1 ft and the intensity levels used 
are those for each octave band. The sum of the powers 
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for each octave band is the total radiated power. As a 
check, it is well to measure the overall sound pressure 
level, with the weighting circuits in the flat position, 
and use it to compute the radiated power. It should, 
of course, be equal to the power computed using the 
octave bands. 

Most rooms in which electrical equipment is located 
have some sound reflection characteristics. The re- 
flected sound pressure level may be computed for 
rooms having regular proportions moderately close to 
cubical, fairly even distribution of the sound absorb- 
ing elements, ‘anda fairly low absorption characteristic. 
The formula is given below. 


Reflected te Level (db) 
.31 W (Ie S)X 108 





= 10 ieee 


(3) 


a 


where a=absorption unils in room (area X coefficient of absorp- 
tion) 
S =total interior area (sq ft) 
W =acoustie power radiated by source (watts) 


This formula is valid to a point where the number 
of absorption units is about equal to one-half the total 
interior surface area in square feet. When the absorp- 
tion is greater than this the reflected intensity level will 
be lower than that computed with this formula. 

With the intensity levels due to both directly radi- 
ated sound and reflected sound determined, the overall 
intensity level may be computed. This is done by con- 
verting ‘the decibel values to absolute values, addin 
them ma reconverting to the new decibel value. This 

value is numerically equal to the decibel value of sound 
pressure level, and also an approximation of the noise 
level. 

Prediction of Loudness Level and Loudness. Deter- 
mination of loudness level and loudness involves the 
frequency response characteristics of the ear as illus- 

trated in the Fletcher-Munson curves. The overall 
sound pressure level is converted into loudness level 
(Fig. 3) and then into sones according to Fig. 4. The 
sum of the sones for each octave band is then the loud- 
ness at the desired point. 


(Continued on next page) 
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The use of the test code and the equations given 
above can best be illustrated by an example. 

Sound Rating. The microphone of a sound level 
meter is placed successively in the positions around a 
typical unit heater, or any other type of equipment, as 
specified in the code. The weighting network of the 
sound level meter is set in the C or flat position. By con- 
necting the octave band analyzer to the sound level 
meter, the pressure level for each of the four positions 
is measured and averaged for each octave band. As an 
example, for the octave band from 20 to 75 cps the 
individual sound levels may be 53, 56, 55, and 54 db. 
The arithmetical average is 54.5 db. The typical aver- 
age sound levels for the octave bands are shown in the 
third column of the table. Using the mid-frequency 
of each band, the sound levels are converted into loud- 
ness level in phons using Fig. 3. The individual loud- 
ness levels are then converted into sones by means of 
the curve of Fig. 4. The arithmetic sum of loudness 
units is 26.35 sones and is the sound rating of the unit 
under test. The values given are purely arbitrary and 
the method may be applied to any type of equipment 
which produces noise. 

The sound pressure levels are also used to compute 
for each octave band the radiated acoustic power and 
also the sound pressure level at a distance of 5 ft. 

The radiated power is obtained by the use of Eq. 2 
for each octave band and the sum of the individual 
powers is the total power. Intensity level is used in the 
equation and this is numerically equal to the sound 
pressure level. 


I? X antilogyo 8. 45 


8.56X%10" 
=0.329X 10-* watt 


The radiated acoustic power values are listed in the 
appropriate column of the table. The sum is 1.35 « 10° 
watt. The overall intensity level, numerically equal to 
the overall sound pressure level, is used to ‘check the 
results. 

The direct sound pressure level at 5 ft is numerically 
equal to the direct sound intensity level at that point. 
Inasmuch as the intensity varies inversely as the square 
of the distance in a room with 100 per cent absor ption, 
at 5 ft itis 4; of its value at 1 ft. For this power ratio, 
the decrease in level is 14 db. Thus, for each octave 
band the pressure level at 5 ft is 14 db less than the 
corresponding value at 1 ft. These values are also 
listed in the table. 

Effect of Walls. In a room measuring 30 ft x 30 ft x 
30 ft and lined with concrete, the overall pressure level 
due to direct and reflected sound is found by adding 
the direct pressure level to the reflected pressure lev el 
as determined by solving Eq. 3 for each octave band. 
The total interior surface area is 5400 sq ft and the co- 
efficient of absorption for concrete is 0.015 to give 81 
absorption units in the room. These values, plus the 
appropriate value of radiated acoustic power, are in- 
serted in the equation which is then solved as follows: 


4.31 X0.329X 10 (1—81/5 
db = 10 logiw— _ eet 
81 


400) X 10' 


The sound pressure level ( for the first octave band ) 


b4 





at a distance of 5 ft from the source in the concrete- 
lined room is then 40.53 plus 52.36 or 52.65 db. 

The effect of sound-absorbent material in a room is 
shown by lining the floor, ceiling and walls with a ma- 
terial having a coefficient of absorption of 0.5 and solv- 
ing the same equation. The number of absorption units 
in this case is 5400 x 0.5 or 2700. 


4.381X0.329 X10 (1 — 2700/5400) XK 108 
db = 10 logys——— - — - 
2700 


> 
34.2 


The overall sound pressure level is then 54.36 plus 
34.2 or 52.4 db. 

Loudness at 5 Ft. Loudness at the 5-ft point is deter- 
mined by converting the total sound pressure levels for 
each octave band into loudness level figures by means 
of the curves in Fig. 3. The values for loudness levels 
of the example are listed in the respective columns of 
the table for various degrees of absorption. These loud- 
ness level values are in turn converted into loudness 
in sones using the curve of Fig. 4. They are listed also 
in the table. The sum of each column of sone values is 
then the loudness at the 5-ft point. The loudness at any 
other point or in rooms of different absorption charac- 
teristics, within the limitations of Eq. 3, may be deter- 
mined in the same manner. 

It is important to point out that the Sound Measure- 
ment Test Code of Unit Heaters and the method of 
computing loudness under various conditions are com- 
promises between several factors of theory and prac- 
tice. Experience gained from use with unit heaters, 
and perhaps other types of equipment as well, will un- 
doubtedly suggest improvements. oao 
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TuBE REDUCING CORPORATION 


Electro-Mechanical Feedback 
Used in Tube Reducing Machine 


High-speed reciprocating metion of 50-ton saddle in 18-in. machine 


achieved by electro-hydraulic drive. Control of the saddle stroke is by means 


of a servomechanism comparing saddle position with that of an adjustable-speed 


reference drive. A mechanical error detector closes the servo loop. 


IN BASIC OPERATING PRINCIPLES, the huge new 18-in. 
tube reducing machine is a replica of the smaller 3-, 
and 6%-in. machines developed years ago by the Tube 
Reducing Corp. However, because of the tremendous 
loads involved, the design of the drives for the large 
machine entailed much more than just “re-scaling.” In 
particular, it was necessary to adopt an electro-hydrau- 
lic system in place of the direct electro-mechanical 
crankshaft drives used in the older units. A particu- 
larly ingenious feature of the new machine is the me- 
chanical feedback employed to control the stroke of 
the reciprocating saddle. The 18-in. unit, together with 
a companion 10-in. machine, has been built by the E. W. 
Bliss Company and will be operated by the Tube Re- 
ducing Corp. under Bureau of Aeronautics contract. 

The 50-ton saddle of the 18-in. tube reducer can be 
seen in Fig. 1. On its four wheels, the saddle is driven 
back and forth on the supporting rails by two double- 
acting cylinders. The saddle carries a pair of dies (not 
shown) and causes these dies to reciprocate over and 
below the tube being reduced. Part of the die assembly 
is a shaft, upon which are mounted two gears, one at 
either end. These gears mesh with stationary racks 
fastened to the rails of the machine. As the saddle re- 
ciprocates, the gears rock along the rack and this rock- 
ing motion is transmitted to the dies. 

The action of tube reducing is evident from Fig. 2, 


FIG. 1—The 18-in. tube reducing machine 
in process of assembly. Hydraulic pump and 
electrical drives and controls are located in 
pit below machine. Note rack and gear ar- 
rangement for converting reciprocating mo- 
tion of the saddle into rocking of dies. 


which is a close-up of the saddle of a smaller machine. 
The tubular stock is fed intermittently forward between 
the dies. A shaped mandrel is inserted within the tube. 
Now, as the saddle reciprocates, the rocking dies 
squeeze the tube, reducing its sectional area and elon- 
gating it. The squeezing action is imparted by the taper- 
ing semi-circular groove in each die. The inside diam- 
eters and surfaces of the tube are controlled by a pol- 
ished mandrel. As the tube is fed, it is also turned to 
expose all surfaces uniformly to the dies. 
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Table of Motor Ratings 


Motor Load 


Rpm Voltage 


Horsepower 


No. 1 main drive 700 1800 
No. 2 main drive 700 1800 
Feed & turn pump 125 1800 
Stroke control pump 125 900 


1160 a-c 
1160 a-c 
140 a-c 


Oil makeup pump 100 3600 
Oil cooling pump 50 600 
Nitrogen compressor 7% 1800 
Roll pressure pump 5 1200 
Main vise ‘ 1200 
Saddle stroke adjustment Y 1800 


Feed adjustment 1800 e 
Saddle cycle timer ly 600 /2400 230 d-c 
Oil filter pump 140 a-c 


These machines will be used to produce cold-finished 
precision tubing for propellers and other aircraft parts, 
hydraulic cylinders, accumulators and other ring- 
shaped parts requiring high strength, thin wall tubing. 
The 10-in. capacity tube reducing machine will process 
ingoing tubes from 6 to 10 in. OD for reductions from 
5 to 9 in. OD. The 18-in. reducer will handle ingoing 
tubes from 10 to 18 in. OD to produce tubing from 9 
to 17 in. OD. Standard size tube reducers produce fin- 
ished precision tubing % to 6% in. OD. 

The electrical equipment for the 18-in. tube reducing 
machine consists of motor drives with their starting 
controls, and machine operating controls. The machine 
requires 13 electric motors for power supply purposes 
and adjustments, with a total connected electrical 
horsepower rating of 1850. This power is controlled by 
45 relays, 23 limit switches, 1 rheostat, 11 pressure 
switches, 16 pushbutton stations, and 11 drum switches, 
and requires 30 pilot lights. The motor controls and 
relays are incorporated into a floor mounted control 
center in the machine pit, while the rheostat, drum 
switches, pilot lights, and all but three of the push- 
button stations are on a control bench located on the 
catwalk near the tube work on the entering side of the 
dies. The remaining three pushbutton stations are sep- 
arately mounted near the « equipment that they control. 
All the motor ratings are arranged in the accompanying 

table to show the connected load on the machines. 

Accumulator Controls. Nitrogen-loaded accumula- 
tors are incorporated in the hydraulic system to cushion 
shocks and to provide a supple me ntary source of oil 
for fast filling of the cylinders. Referring to Fig. 3, 
pushbutton station ] is a maintained- contact control 
for the nitrogen-compressor motor. Pressure switch 1 
located in the compressor output line, is normally 
closed and caused to open by pressure in excess of 3100 
psi. The compressor unit itself is furnished with auto- 
matic start-stop pressure controls to keep the nitrogen 
gas system within limits of 2800 and 3000 psi. Pressure 
switch 2, also in the compressor output line, is closed 
by pressures in excess of 2750 psi. This lights a pilot 
lamp to advise the operator that a minimum value of 
gas pressure exists in the system supplying the four 
pump-storage, one feed and two turn accumulators. 
Pressure switch 2 is also an electrical interlock to gov- 
ern the centrifugal pump starting for oil make up. 
Pushbutton station 2 for the centrifugal oil-make-up 
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pump motor has an indicating light operated by pres. 
sure switch 3. By means of pressure switch 2, the oil- 

make-up pump is interlocked with the output of the 
nitrogen compressor. The oil-make-up control relay can 
operate only as long as pressure switch 2 is closed, If 
the mz ke-up pump were allowed to run while nitrogen 

pressure is low, it would attempt to overfill the acccu- 
mulators. Pressure switch 3, located in the make- -up- 
re output line, is closed by pressures in excess of 

150 psi to insure a minimum value of pilot oil pressure 
in the system. This same switch also acts as an electrical 
interlock to control the starting of the gear pump for 
oil-cooling service. The centrifugal pump supplies 
make-up-oil for the two main pumps, pilot source and 
mandrel fast traverse through a fluid motor. 

The gear-type, oil-cooling-pump motor has an indi- 
cating light operated by pressure switches 4 and 9 in 
series. Pushbutton station 3 can operate the control 
relay only if pressure switch 3 is closed. The motor relay 
has an automatic held-in circuit in series with pressure 
switch 10, located in the oil-cooling pump input line, 
When pressure switch goes below 155 psi the pump 
will drop out. Pressure switch 4, located in the oil- 
cooling pump output line, is closed by pressure in ex- 
cess of 25 psi to insure oil circulation in ‘the main pumps. 
Pressure switch 9 is in the low-pressure air line to the 
regulators controlling nitrogen supply to the accumu- 
lators. It is closed by pressure above 60 psi to insure 
air control in the system. Pressure switches 4 and 9 are 
also electrical interlocks to govern the stroke control 
pump. In addition to supplying cooling oil to the two 
main pumps, the oil-cooling pump also provides re- 
plenishing oil for the three feed and turn fluid motors, 
supply oil to the feed and stroke-control pumps, and 
oil for fast crosshead traverse. 
The stroke-control-pump is driven by a 125-hp motor 


FIG. 2—Compression forming process reduces and 
shapes tubing by squeezing it around a mandrel and 
between two taper-slotted hardened-steel rolls. In 
this process, tube is stationary and rolls reciprocate 
over it. Mandrel and tube are rotated about 60 deg 
after each pass to prevent ovality and fin formation 
between the rolls (dies). Equipment shown is for 


standard small-diameter machine. 
































































and supplies the servo cylinder controlling saddle 
stroke; the fluid motor for spinning the threaded taper 
tube adapter located on the crosshead; the main pump 
centering pistons; the front support cylinders resisting 
the forward thrust of the tube exerted by the saddle; 
the momentary high pressure required to break loose 
the mandrel from the tube during reverse mandrel 
traverse; the cylinders locking the mandrel in operat- 
ing position; and the tube guide cylinder supporting 
and centering the forward end of the tube as it enters 
the dies. Pressure switch 6 in the stroke-control output 
line closes at 1650 psi to interlock with oil cooling. It 
governs the minimum pressure in the stroke control 
system and operates control relay 6. One set of CR6 
contacts operates solenoid control valve 51, prohibiting 
further movement of the servo-cylinder controlling 
main pump stroke, and valve 57, releasing spring- 
loaded centering pistons bringing the main pimps to 
zero stroke in an emergency. Another set of contacts 
operates a pilot light to indicate the presence of control 
pressure in the system; a third set interlocks the feed 
and turn pump with the system. Pressure switch 5 in 
the stroke-control-pump output line operates at 2100 
psi to unload the pump through a solenoid operated 
pilot control valve. 

The feed and turn pump supplies oil to three fluid 
motors, one of which effects the automatic advance- 
ment of the tube through the dies at the start of each 
saddle stroke. The two remaining transmit power 
through gear reducers to turn the tube 60 deg at the 
end of each saddle stroke. This pump also services four 
double-acting pistons’ equalizing thrust loads on the 
two feed screws that index the tube through the dies. 
Control relay 6 is energized through pressure switch 6, 
thus interlocking the feed and turn pump with the 
stroke-control pump. Pressure switch 8 governs the 
minimum pressure in the feed and turn system and 
operates control relay 7. One set of CR7 contacts inter- 
locks the saddle-timer motor drive. The other operates 
a green light monitorjng control pressure in the system. 
Pressure switch '7 ‘is. opened by pressure in excess of 
2800 psi to unload the pump through a solenoid-oper- 
ated pilot control valye. The feed and turn pump. is 
provided with a‘mechanical adjustment to prevent the 
pump delivery from going below 15 gpm when un- 
loaded or hrought'to ‘a stop. A time-delay relay is can- 
nected in series with pressure switch 7 to permit the 
pump to come up to a speed before being loaded. The 
timer, which is set for approximately 20 sec, remains 
open upon enérgization and closes when the time 
period expires. 


Cycle Control 


When it is desired to obtain a reciprocating motion 
from a hydraulic piston, it is often feasible for the de- 
signer to use some simple means of control to ¢ause the 
needed stroke reversals. Four-way solenoid valves, for 
example, could be employed to direct oil first to the rod 
end of the cylinder and next, to the blind end. Limit 
switches or motor-driven cam timers could adequately 
control reversals of the valve. ; 

In the:case of the new machines, such fixed program- 
ming was;found impractical. In the first place, it was 
found that the load gn|the saddle stroke was a variable. 
Since it could not be determined exactly how long the 
saddle would require for each half cycle, the use of cam 


NOVEMBER 1954 





nOv 60~ 


Motor control 
circuit breaker 


Y Say 





















itrogen 
stop Fry compreSSOr COL COL 
No10 i i 043100 
Test Run ae Zit output line Pressure 
Pres.sw. No.2 Noe sa 
Sto make up 
[J corso | * OMOL | 
‘Om = 
5 ch coals “* Pressure a 
saree > £ 
ae Pres.sw. No.3 No.3 oj e 
O.M. pump Stop start cooling t 
output line Lt CH50 5 OCOL OCOL a 
ea ress FB No. 10-C #185 LS 
th -1 af UO = Pres.sus 8A ___ Pressure GC} 94155 
No.4 No.4 — Stroke. control 
—! St stort Gux. drive No.2 
Ct6ORCt25 ae a 
Low hs: eS ee P . SCOL 
| shop air CRG ressure 
line -—0O 
se To No.1 
p main drive 
Feed and turn 
aux drive Nod » 
To cycle 4 
timer drive @ 
control CR7 Pressure 
/ No.10 i. } 
To main ; Stop sor Roll pressure RPOL RPOL 
drive No.1 
RP 
SS-2E No.6 . 
Off On oe 
Cl 0; jain vise 
+ ee" LSA vo MVOL MVOL 
No.12 Saddle stroke 
Opens at max -- Increase dj. 








Decrease 
SSI 
Opens ot min -- 


Opens at mox -- 


Opens ot min -~ 


start Oil filter 
ile 


QFOL OFOL 


Oil temperature 
Oil temp sw. normal 


FIG. 3—Control circuits for the accessory drives 
of the tube reducer. Included are the sections for 
clamping the work; exerting hydraulic pressure to 
force the rolls against the tube and mandrel; and 
the hydraulic motors for indexing and turning the 
tube being reduced. 
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FIG. 4—Schematic diagram of saddle-stroke control system. The comparator is a mechanical gear 
box which detects any error between saddle position and that of a reciprocating reference slide which is 
driven by the adjustable-speed d-c motor. The mechanical error is converted to a hydraulic signa) 
for controlling the output of the servo-actuated, reversible-flow pumps. No valves are used on the double- 





acting main cylinders. 


timers was ruled out. Again, the tremendous inertias 
involved made some type of dynamic braking desirable. 
At the start of a stroke, hydraulic power was to be used 
for driving and then as the saddle approached the end 
of the stroke, flow to the double-acting cylinders was 
to be reversed to retard motion. Furthermore, this brak- 
ing effect had to be “proportional.” It had to be great- 
est at the mid-point of the stroke and gradually dimin- 
ish toward the end, so that it would be zero at the in- 
stant of stroke reversal. The obvious solution was to 
use some type of servomechanism with a feedback loop. 
The drive cylinders are not controlled by valves. In- 
stead, the main drive pumps are of the reversible- 
output type. The reciprocating saddle motion is 
achieved by reversing the flow of oil from the pumps. 

The unit governing the operating cycle of the 18-in. 
tube reducing machine is called the cycle control. It 
is an assembly of mechanical, electric and hydraulic 
elements, combined to provide servo differential con- 
trol of the length and position of the saddle stroke and 
the starting and stopping time of tube feed and turn 
in relation to the position of the saddle. The difficult 
problem in this control is to accomplish the feed or 
turn at each end of saddle stroke in 0.22 sec, and to 
make automatic corrections in the saddle stroke. The 
cycle control unit also regulates the speed of the ma- 
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chine operating cycle and provides control for normal 
start and stop operations as well as emergency stops. 

Mechanically, the control of the saddle stroke and po- 
sition of stroke is accomplished through the comparator 
unit mounted above the cycle control. This unit con- 
sists of mechanical links carrying a set of cams to oper- 
ate a group of hydraulic valves and limit switch 20, 
Fig. 4. The mechanical linkage is connected to the 
saddle rack and transmits the reciprocating motion of 
the saddle to the cams which, in turn, actuate the hy- 
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FIG. 5 — Cireuit dia- 
gram for electrical 
portion of saddle-cycle 
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vomechanism system 
causes’ the saddle 
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draulic valves and limit switch 20 to control the work 
pass. 

The main shaft tying in the comparator and cycle 
control units is driven oe a 7%-hp, 600/2400-rpm, 230- 
volt d-c motor, Fig. 4. The same motor also supplies 
power to operate a set of cams that control two fluid 
motors that feed and turn the tubing. 

The speed of the d-c motor driving the cycle control 
determines the speed of the saddle and operating cycle. 
The motor speed can be regulated by a rheostat in the 
control bench. The saddle starts normally from its for- 
ward position and goes through two complete cycles 
before it is brought to speed. This regulated accelera- 
tion is accomplished and governed by three rotating 
limit switches driven by a roller chain and sprocket at 
half the speed of the cycle control shaft. Besides pro- 
viding for regulated acceleration of the cycle control, 
the rotary limit switches also provide for regulated de- 
celeration, stopping the saddle in its forward position 
after two complete cycles. 

Feed and turn of the tube is timed by the valve- 
actuating cams on the cycle-control shaft. There are 
six such valves, two for feed and four for turn, Fig. 4. 
The tube feed movement is initiated by cam-actuated 
pilot valve 28, which regulates the hydraulic valve 
admitting oil to the feed fluid motor. Oil passing 
through the fluid motor is metered by a measuring 
cylinder and then dumped to tank by valve 26 on the 
cycle control. 

The tube turn movement is initiated by cam-actu- 
ated spring-return two-way pilot valve 48, which 
regulates the hydraulic valve admitting oil to the fluid 
motor for main turn. The measured volume of oil pass- 
ns through the motor is then dumped to tank by valve 

. Pilot valve 86 initiates a front turn movement by 
ame the hydraulic valve admitting oil to the front 
turn fluid motor. The measured volume of oil passing 
through this motor is dumped to tank by cam-actuated 
spring: return two-way valve 85 on the cycle control. 

Valves 85 and 86 for front turn and valves 48 and 47 
for main turn are timed to produce simultaneous front 
and main turn action at the forward end of saddle 
stroke in 0.22 sec. Valves 28 and 27 for feed are timed 
to produce tube feed forward about % in. in 0.22 sec at 
the rear end of saddle stroke. 


Cycle-Control Circuit 

The electrical circuits required for saddle control 
are included in Fig. 5. Pushbutton 6 is for the cycle 
timer and has an amber indicating light operated by 
relay contact 3A-2 when the machine is accelerated up 
to normal speed. Reset button on pushbutton station 7 
operates reset relay CR1 to energize the operating con- 
trols and also the motor auxiliary relay Ma through 
contact CR1-6. The machine is provided with two ty pes 
of saddle travel and these include manual inch contro! 
at slow speed and normal run control for the higher 
speeds of operation. The one button on station 6 is a 
dual-function control through synchronism indicator 
drum switch 5 to provide inch or start operations on 
the cycle timer. With drum switch 5 at the run position, 
the button will start the cycle control at slow speed 
and accelerate the machine movement to normal speed 
only when the interlock controls are correct for saddle 
operation. Manual operation of drum switch 5 to the 
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run position closes drum switch contacts 5A and opens 
contacts 5B. There are also six normally open contacts 
that must be closed, and two normally closed contacts 
that must not be open to initiate cycle control move- 
ment through relay CR2. The six re ‘lay contacts include 
SV ilemeihinn interlock CR8-1 between saddle and cycle 
control; feed and turn interlock CR7-1, No. 2 main 
drive motor auxiliary interlock Ma from No. 2 main 
drive; main drive Nos. 1 and 2 be saring-temperature and 
overload-relay interlocks ISG and 2SG; and the cycle 
timer motor overload interlocks. The two normally 
closed contacts include CR3-1 and limit switch LS-], 

Limit switch LS-1 on the machine frame is opened 
by crosshead travel to its extreme forward position, 
Start contact on push button station 6 pulls in control 
relay CR2, closing contacts CR2-1, CR2-2, CR2-3 and 
CR2-4. Contact CR2-1 provides a a hold-in for relay 
CR2. Contact CR2-2 pulls in relays Ma and M. Con- 
tact CR2-3 supplies continuity for relay 1A. Contact 
CR2-4 provides continuity for relay 2A. 

When relay Ma pulls in, contact Ma-I closes, se tting 
celeration when required. Contact Ma-2 provides 
accelerating continuity for relay 1A. Relay M starts 
up relay M to dynamic brake the motor during de- 
the cycle- timer drive motor through contact M. 

The rotating limit switches are located on a separate 
shaft of the cycle control unit and are driven at half 
the speed of the cycle timer through a chain and 
sprocket. The cycle- timer motor is started with arma- 
ture resistors R-1, R-2, and R-3 in series to limit arma- 
ture current and motor speed to that of inching for the 
first saddle stroke towards the back end position of 
travel. Rotating limit switch RLS-1 will accelerate the 
cycle timer to an intermediate speed by shunting 
resistor R-1 with contact 1A on the following forw ard 
saddle stroke. Limit switch RLS-2 will further accel- 
erate the cycle timer to a higher intermediate speed 
by shunting resistor R-2 with contact 2A on the follow- 
ing backward saddle stroke. Rotating limit switch 
RLS- 3 will further accelerate the cycle timer to the 
saddle speed control setting on the following forward 
saddle stroke by shunting resistor R-3 with contact 3A. 
These operations are reversed to decelerate and stop 
the cycle timer o saddle at forward end position of 
saddle travel. A spring- set magnetic release friction 
disc brake is operate -d in parallel with the motor arma- 
ture to stop the cycle timer at forward end _ position 
of saddle travel. 

At the end of this first back stroke, rotating limit 
switch RLS-1 will close and pull in relay 1A through 
contacts CR4-2 and Ma-2. Relay 1A pulling i in will close 
contacts 1A-1, 1A-2 and 1A-3. 

At the end of the following forward stroke, rotating 
limit switch RLS-2 will close and pull relay 2A 
through contacts CR4-4 and 1A-3. This closes contacts 
2A-1, 2A-2 and 2A-3. At the end of the following back 
stroke, RLS-3 will close and pull in relay 3A through 
contacts CR4A-6 and 2A-3. Contact 3A-2 in closing 
pulls in relay CR3 through an overload relay and 
ee the indicating light on pushbutton station 

3. The resulting opening of contact CR3-1 drops out 
relay CR2. This opens the contacts that were used in 
bringing the cycle timer up to speed. The simultane: 
ous closing of contact CR3-3 will pull in relays CR4 
and CR4A. This closes contacts CR4-1, CR4-3, CR4A-5, 
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CR4A-7, CR4-8 and CR4A-9, and opens contacts CR4-2. 
CR4-4 and CR4A-6. Now, all relays, including Ma, 
M. 1A, 2A, 3A, CR3, CR4 and C R4A, are set up for 
normal deceleration to stop. 

Contact Ma-I affords starting continuity for relays 
M and Ma. Contact Ma-2 does ‘the same for relay 1A. 
Contact 1A-3 is a starting continuity for relay 2A. Con- 
tact 2A-3 is a starting interlock for relay 3A. C ontact 
CR4A-9 is connecte -d across the drum switch so that 
returning the selector from the “run” to the “off” posi- 
tion will not cause an eme rgency stop. 

Saddle start-stop pushbutton 6 will initiate a de- 
celeration action on the cycle timer. Depressing the 
stop button and_ holding it until the pilot light on 
station 6 is extinguished will indicate that RLS-5 is 
open and will also drop out relay CR3. Contact CR3-2 
opens to drop out relay 3A, placing resistor R-3 back 
in the motor-armature circuit by opening the shunt 
contact 3A. The opening of contact 3A-1 removes run 
continuity from re ‘lay 2A, but the latter remains ener- 
gized through contacts 2A-2 and roti iting limit switch 
RLS- z. This limit switch will open during a forward 
stroke to drop out relay 2A. This action will place re- 
sistor 2 back in the motor armature circuit by opening 
the shunt contact 2A. Contact 2A-I also opens to re- 
move run continuity from relay 1A, while allowing this 
relay to remain in through contacts 1A-2 and rot: iting 
limit switch RLS-2. Rot: iting limit switch RLS-2 will 
open during a bi wewand stroke to drop out rel: ry IA. 
This places resistor R-1 back in the motor armature 
circuit by opening the shunt contact 1A. Contact 1A-1] 
in opening removes run continuity from rel: ys M and 
Ma. These two relays are allowed to remain in through 
contacts Ma-1, CR4A-5 and roti iting limit switch RLS-3. 

Rotating limit switch RLS-3 2 will open during a for- 
ward stroke to drop out relays M, Ma, CR4 and CR4A. 
Relay M thus acts to open a contact in the motor arma- 
ture circuit. This automatically releases the magnetic 
spring-set disk brake and closes the dynamic te ike 





contact. Relay Ma in dropping out will open contacts 
Ma-1, Ma-2 and Ma-3. Contact Ma-1 removes run con- 
tinuity from relays M and Ma. Contact Ma-2 in open- 
ing removes start continuity from relay 1A. Relays CR4 
and CR4A are now de-energized and cause the open- 


ing of contacts CR4-1, CR4-3, CR4A-5, CR4A-7, CR4-8 
and CR4A-9, and the closing of contacts CR4-2, CR4-4 
and CR4A-6. This removes decelerating continuity 
from relays Ma, DB and M, 1A, 2A, 3A, C R4, and re- 
stores starting con tinuity to these same relays. 

To inch the cycle timer, the reset button on emer- 
gency stop pushbutton station 7 operates the reset relay 
CRI to energize the operating controls and also the 
motor auxiliary relay Ma through contact CR1-6. Plac- 
ing sy nchronism-indicator drum switch 5 at the “inch” 
position will close contact 5B and open contact 5A. 
The button will start the cycle timer at slow speed 
because of the armature resistors in the motor circuit 
and continue to run at slow speed as long as the but- 
ton is depressed. Inch contact on pushbutton station 6 
pulls in relay Ma through contact CR1-6. Now, contact 
Ma-1 closes to pull in relay M and start the cycle timer 
drive motor through contact M. The action of contact 
Ma-2 has no effect on the control at this time. Release 
of the inch button directly opens relays Ma and M. 
Rel: Ly M opens a contact in the motor armature circuit. 
This automatically releases the magnetic spring-set 
disk brake and closes the dynamic brake contact. Relay 
Ma in dropping out will open contacts Ma-1 and Ma-2. 
After the inching operations are complete for set up 
purposes, the saddle is inched to forward saddle end 
position for normal starting. 

The term inch in these descriptions refers to a slow 
movement of cycle control and saddle during that 
period of time the inch-start pushbutton is depressed 
with the synchronism indicator switch on the inch posi- 
tion. This same inch-start button will initiaté‘a con- 
tinuous movement with the svnchronism indicator on 
the run position. oOoc 


FIG. 6—One of the dies or rolls of the 18-in. tube reducer in process 


of being machined. Single roll weighs 7500 Ib. 
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A-C Solenoids 


Three methods of measuring solenoid pull are described, also design 


modifications to minimize mismatch in loading. Other factors discussed 


are return spring design, means for overcoming residual magnetism, temperature 


rise on duty cycle operation and derating for 25-cycle use. 


MIsaPPLicaTion of solenoids can occur if all the fac- 
tors bearing on their performance characteristics are 
not taken into account as indicated in the table. But 
even with full information supplied the solenoid 
manufacturer, the initial selection can only be tenta- 
tive. Final choice must rest on tests. Basically, the 
problem is to match the pull characteristics of the 
solenoid with load requirements. Both factors are 
difficult if not impossible to calculate. Furthermore, 
they often are conflicting and means must be designed 
in to make them more nearly compatible. Properly 
engineered and designed, manufactured under quality 
control, and correctly applied for the specific job, 
solenoids are trouble-free electrical components. 

The nature of the pull of a-c solenoids must be 
understood before the problems involved in applying 
them can be solved satisfactorily. Because of the a-c 
supply, the pull is not a steady force, but a series of 
jerks that build up to a maximum and decrease to 
zero at twice the frequency of the impressed voltage. 
It is not until the core reaches the closed position 
and the shading becomes effective that the solenoid 
exerts a steady pull. The maximum instantaneous 
pull of a solenoid and the shape and area under the 
power impulse curve, change as the core advances 
from the extreme out position to the closed position. 
And because of the jerky action it is difficult to get 
accurate values for plotting the pull curve. 

There are three methods for obtaining these values 
and no two of them check exactly: 

Method 1. The core is blocked to prevent it from 
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going to its seated position, but is free to move out 
to a larger air gap, Fig. 1. The pull at that air gap 
is taken as the amount of force required to just keep 
the core away from the stop when the solenoid is 
energized at rated voltage and frequency. In checking 
a solenoid by this method, the pull is sometimes 
erroneously taken as that necessary to just loosen the 
block that prevents the core from seating. This gives 
pull values greatly in error. 

Method 2. The core is prevented from going out 
beyond a given air gap, but is free to move to its 
closed position, Fig. 2. The pull at that air gap is 
taken as the load that the core will lift to its seated 
position when the solenoid is energized at a given 
voltage and frequency. 

Method 3. The pull is taken with an instrument 
called a Dynagraph, Fig. 3, designed by Robert Bachi, 
a Soreng Products engineer. In the instrument, use 
is made of a steam engine indicator which normally 
records pressure with respect to piston displacement 
on an “indicator card.” This device makes a continvu- 
ous recording of the pull of a solenoid, Fig. 4, and 
will reveal conditions that are not discernible in any 
other way. It records the average pull and tends to 
be a bit conservative near the closed position when 
compared to actual solenoid performance at this point. 
Pull curves taken on the Dynagraph can be duplicated 
even when taken by different technicians. This can- 
not be said about the other two methods even when 
two people check the same solenoid. 

The Dynagraph works on compressed air. The sole- 


ELECTRICAL MANUFACTURING 








$ 
i 
£ 









2 a. eo ee ee |)! ee 










































Spring scole 








A-C SOLENOIDS 


Voltage, max and min 
Frequency 
Length of stroke, in. 
Pull at (a) beginning of stroke 

(b) half stroke 

(c) quarter stroke 

(d) seated 
Importance of hum in seated position 
Duty cycle : 
Expected life in strokes 


Underwriters’ Laboratory approval 
needed on end device? 


PHYSICAL DESIGN DATA: 


Type and shape of pull bar ' 
Plunger, removable or non-removable 
Size of pull bar connection hole 
Mounting bracket, horizontal or end type 
Types of terminals 




















Environmental conditions 
Moisture conditions 
Space limitations 


FIG. 1 (Left)—Method 1 for measuring pull of a solenoid plunger at se- 
lected air gaps. FIG. 2 (Right)—-Method 2 is the reverse of Method 1. 


noid pulls against a tapered plug valve through which 
compressed air is escaping; the greater the pull on 
the valve, the greater the pressure maintained inside 
the system which is connected directly to the pres- 
sure chamber of the steam engine indicator. The drum 
is made to rotate in step with the movement of the 
solenoid, and hence records the solenoid air gap. A 
curve is drawn of the pull of the solenoid throughout 
its entire air gap. To calibrate the indicator diagram, 
horizontal lines are drawn by hanging weights on 
the beam to which the solenoid plunger is attached 
(solenoid not energized). Vertical lines for air gap 
are drawn by starting at the closed position of the 
solenoid and moving it out with a calibrated crank. 
Lines can be drawn as close together as for every 
0.015 in. of core travel. 


Current Inrush 


When the core is in the out position, an a-c solenoid 
takes a large inrush current because of the low in- 
ductance with the large gap, as shown by the graph of 
current versus air gap for a %4-in. stack of 2 in. square 
laminations, Fig. 5. In making such a test rated volt- 
age must be maintained or the actual current taken 
by the solenoid will be lower and the pull of the 
solenoid will not be rated value. If in doubt as to 
what this high inrush current may do to the voltage, 
check the voltage at the solenoid terminals while 
holding the core in the out position. Frequently, 
test solenoids are connected to transformers with 
high impedance, and in this case the rated voltage 
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is not maintained at the terminals when the core is 
in the out position. Consequently erroneous conclu- 
sions are drawn as to the pull. 

The graph shows the current to be roughly ten 
times as great in the open position as in the closed 
position of the core. The heating of the coil is some- 
thing over 100 times as great for the open position 
and the coil will burn out if excitation remains with 
core in out position. 


Direction of Pull 


The pull on a solenoid core should be at or near 
its geometric center and parallel to its path of travel 
and should not be much removed from this direction 
at any point along the path. If the pull is at much 
of an angle to this direction it may cause excessive 
wear on the core or guides or both and may easily 
create enough friction to overload and burn out the 
solenoid. 

A frequent mistake in solenoid application is to 
connect the core directly to the end of a lever arm. 
This necessitates the end of the core to travel along 
the circumference of a circle. Excessive wear, friction 
and burn-out often result. If it is absolutely neces- 
sary to connect to a radius arm, the longest arm 
possible should be used, Fig. 6. A refinement is to 
use a connecting link between the core and the end 
of the lever arm, thus substantially reducing the bend- 
ing thrust. 

The pull of the core in the seated position must be 
perpendicular to the plane of the frame seating sur- 
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faces at or near the geometric center of the core. 
This permits the core to seat squarely on the frame 
and prevents the solenoid from developing a noisy 
condition. It is not possible to design and construct 
a solenoid so the core will seat squarely on the frame 
when there is an angular force on the pull bars. Such 
a close fit would be required between the core and 
guides that any foreign material between them would 
cause binding and eventual sticking. The pull on the 
core, therefore, must be in such a direction that it 
permits the core to seat properly; it cannot move after 
it has come to rest on the frame seating surfaces. 


Return Spring Pressure 


It is generally neither practical nor desirable to 
provide an internal stop in the solenoid strong enough 
to successfully stop the core throughout the life of 
the solenoid if the core strikes the stop with a fair 
blow. When the internal stop is used in an applica- 





FIG. 3—The Dynagraph makes use of a steam engine indicator mecha- 
nism to record solenoid pull with respect to core displacement or air gap 


on a card. 
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tion where it is required to absorb an appreciable 
amount of energy, there is danger of peening the 
guide and causing the core to stick in the out position, 
This condition is to be avoided especially where the 
solenoid is expected to have a long life. A heavier 
and more expensive guide material would be called 
for, thus requiring a coil with more copper and 4 
higher resistance, all undesirable factors in an a-¢ 
solenoid. 

The kinetic energy in the core when it reaches the 
stop should always be carefully evaluated and, jf 
appreciable, an external stop must be provided to 
absorb it. This precaution may prevent solenoid fail. 
ures in the field. 

It is a difficult matter to evaluate the kinetic energy 
in the core when it reaches the outward end of its 
travel as no instrument is readily available for meas. 
uring it. In final analysis, it will largely depend upon 
the judgment of the application engineer. If jt jg 
a borderline case, a life test 
should be run on the sole. 
noid in the actual installa- 
tion, and the durability of 
the stop observed, along 
with many other features 
that would need to be 
proved by such a test be- 
fore going into production. 


Residual Magnetism 

Any closed magnetic cir- 
cuit will have a_ certain 
amount of residual magne- 
tism—the amount depending 
upon a number of factors. 
The method of overcoming 
this magnetism and resultant 
sticking of the solenoid core 
is to have a demagnetizing 
air gap in the magnet cir- 
cuit. This air gap appears 
between the inner end of the 
core and the frame. It is pos- 
sible to incorporate an air 
gap sufficiently large so resid- 
ual would not be a factor 
in any application, but this 
larger air gap would increase 
the coil temperature rise 
Hence a compromise must 
be made. 


Effect of Air Gap 








The formula for flux across 





an air gap is AT=0.313 BL, 
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Air gap length, in. 





where B is lines of flux per 
square inch, and L is the 
length of the gap in inches. 
With a constant flux the in- 
crease in number of ampere- 
turns will be directly pro- 
portional to the increase in 
length of the demagnetizing 





FIG. 4—Typical plot of solenoid pull made on a Dynagraph instrument 
at various voltages. The 115-volt, 60-cycle coil being tested had 1200 turns 
of 27-gage wire with a resistance of 20.45 ohms at 78 F. 
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air gap. Increase in amper- 
age of the magnetizing cur- 
rent for a given air gap will 
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depend upon the number of turns in the solenoid coil. 
The temperature rise will follow very Closely the heat 
produced in the copper of the coil. Phis heat is 1°R, 
so that the temperature rise of the coil will increase 
rapidly with an increase in current due to an increase 
in air gap. It follows that for a given temperature 
rise the amount of power that can be designed into 
a solenoid decreases with an increase in the air gap. 

The air gap will be reduced by wear so the solenoid 
should not be too much overpowered because this 
will accelerate the rate of wear and close up the gap 
prematurely. On the other hand a solenoid must not 
be underpowered because this will cause burn-outs. 

There is available a circuit method of eliminating 
residual, provided its use does not cause other circuit 
difficulties. A high resistance is connected across the 
switch used to energize the solenoid, Fig. 7. The 
resistor permits normal cycle operation but when the 
controlling switch is open, it impresses a feeble a-c 
voltage across the solenoid coil since most of the line 
drop takes place across the resistor. 

The function of the resistor in parallel with the 
energizing switch can perhaps best be understood 
by observing a series of hysteresis loops for a given 
material. The residual remaining in a material de- 
creases with a reduction in the maximum magnetizing 
force. The small voltage impressed continuously upon 
the solenoid coil must be great enough to produce 
a magnetizing force that will overcome the maximum 
residual encountered when the solenoid is on maxi- 
mum line voltage. While it is great enough to de- 
magnetize the solenoid’s magnetic circuit, this feeble 
magnetizing force is not large enough to produce a 
noticeable holding power on the core. 

The actual value of this resistor depends upon a 
number of factors and will have to be determined 








Current, amp 
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FIG. 5—Current plotted vs air gap for a 
115-volt, 60-cycle solenoid to indicate mag- 
nitude of inrush current in open position. 
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lever arms 


FIG. 6—Effect of size of 
radius arm of lever on sole- 
noid core travel. 


by tests or by trial and error. The small voltage across 
the coil necessary to break residual can be read on 
a low reading voltmeter. Then the series resistance 
is computed to impress this voltage across the coil 
when full line voltage is across the two. The value 
of the resistor will change with the number of turns 
so it has to be determined for each different coil. A 
typical example is a 3000-ohm, 5-watt resistor used 
in conjunction with a 575-turn, 120-volt coil. 

In making a solenoid application, there are certain 
precautions to be observed if trouble-free operation 
is to be avoided. Never apply a solenoid where the 
core in the closed position is not holding at least 
30 to 40 per cent of the seal pull. Neither should a 
solenoid be loaded so heavily that it will not hold 
its load quietly at from 5 to 10 volts below the mini- 
mum voltage at which it is expected to operate suc- 
cessfully. 


Loading Not Matched Against Pull 


Perhaps the most unsatisfactory type of loading 
of an a-c solenoid so far as pull characteristic is con- 
cerned is where the heavy pull comes when the core 
is in the out position and then decreases until the 
core is seated. This type of loading may be due to 
the starting of a frictional load, such as pulling coins 
from the bottom of a stack, or the opening of a valve. 
The graph of “pull versus stroke or air gap,” Fig. 8, 
shows that if the solenoid has power in the out posi- 
tion of the core to start a load and the load then 
reduces, there will be a large amount of superfluous 
energy to be absorbed by the frame and core when 
the latter seats. Absorbing this extra energy by sole- 
noid parts will increase the rate of wear and result 
in reduction of the demagnetizing air gap. Since 
there is very little load on the core in the closed 
position there is very little force available to break 
any small amount of residual which may develop. 
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This condition should be recognized and steps taken 
to avoid it when designing the application in order 
to prevent trouble after prolonged use. An auxiliary 
load should be added to bring the load up to at least 
30 to 40 per cent of what the solenoid is capable 
of holding. An extra spring can sometimes be ar- 
ranged so the core picks up the spring load after the 
main load reduces in value. This design reduces the 
kinetic energy of the core and the wear on parts so 
the demagnetizing air gap closes up much more 
slowly. Also it loads the solenoid in the closed posi- 
tion so that it will break any small amount of residual 
that may develop. An example of this type of solu- 
tion is shown in Fig. 9. Such an arrangement often 
permits the use of a smaller, less costly solenoid for 
the application. The connection to the load is made 
so that the solenoid core compresses a spring through 
most of its travel. The link is designed so that the 
core does its main work at a point along the travel 
where its power is much greater than it is in the out 
position. The compression spring should be strong 
enough in its fully extended position to overcome the 
load at its maximum travel. The core will strike solid 
on the load and start it moving, then seat while the 
compressed spring moves the load through the re- 
mainder of its travel. While the sketch shows the basic 
principle, there are many ways of designing the link 
mechanism. 


25-Cycle Operation 


For a given rating the performance of a solenoid 
on 25-cycle current cannot duplicate its 60-cycle per- 
formance. For a predetermined coil temperature rise 
with the solenoid energized with minimum air gap, 
it takes just about twice as many turns in the coil 
for 25 cycles as for 60 cycles. This means that for a 
given volume of copper in the two cases the resistance 
of the 25-cycle coil will be four times as great as for 
60 cycles. When the core is in the out position the 
impedance of the coil is largely resistance, the current 
is much less than on 60 cycles and the ampere-turns 
in the coil are much less. Therefore, the pull at the 
maximum air gap is much less on the 25-cycle sole- 
noid. The difference between the pull of the solenoid 
on the two frequencies decreases as the core moves 
toward the closed position. For the last fraction of 
an inch the pull on 25 cycles, for all practical pur- 
poses, will equal the pull on 60 cycles. 

It therefore depends upon the length of stroke used 
in an application whether or not a 60-cycle solenoid 
can be operated on 25 cycles using the same core and 
frame. If the stroke is approximately % in. or less, 
the solenoid usually can be operated on 25 cycles, but 
if much greater than this value the change cannot 
be made. The size of the solenoid also has some bear- 
ing on the length of stroke that can be successfully 
used on 25 cycles. If the 60-cycle solenoid is over- 
powered it can in some instances be safely used on 
25-cycle operation. 


D-C Solenoids 


Frequently it is desired to use the same solenoid on 
direct current that has been used on alternating cur- 
rent and have the same pull, heating, etc. as before. 
This is impossible unless the solenoid is of momentary 
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duty, that is, the solenoid is de-energized as soon as 
the core completes its movement inwardly. If the 
solenoid is to remain energized for a longer period of 
time than a very few seconds, it is absolutely neces. 
sary to cut a resistor in series with the solenoid coil. 
If this is to be done automatically by the solenoid 
it should be cut in just before the core comes to its 
seated position. To pull the same load with the core 
in the out position, the d-c solenoid takes about 90 
per cent less current than the corresponding a 


Solenoid coil 


resistor 





Switch for 
energizing solenoid 


FIG. 7—Method of reducing resid- 
ual magnetism by use of a resist- 
ance shunting operating switch. 


solenoid requires. But whereas the current in an a 
solenoid progressively decreases as the core moves 
to its seated position due to the increase in impedance 
of the coil, with a d-c solenoid the current is as great 
in the closed position of the core as it is in the out 
position. This leads to the necessity of reducing the 
current after the core seats. 

To compute the ohms necessary in this resistor for 
constant duty, allow approximately 1 watt per sq in. 
of coil radiating surface for heat dissipation. The 
resistance of coil is measured and the current com- 
puted to give the corresponding I?R loss in the coil. 
Then the total resistance across the line is calculated 
to give this current. The ohms in the resistor will then 
be the total resistance minus the resistance of the 
solenoid coil. 


Temperature Rise or Duty Rating of Solenoids 

The temperature rise of a solenoid is taken as the 
rise of the coil temperature above a 25 C ambient 
when energized at a given voltage and frequency 
The test is made with the solenoid in still air and 
standing on a wooden table top or similar material. 
A socalled constant-duty solenoid is one that under 
the foregoing conditions may be energized continvu- 
ously at rated voltage and frequency without exceed- 
ing 65 C rise. When a solenoid is mounted in an 
ambient above 25 C its leveling off temperature will 
be 65 C plus ambient temperature. 

The temperature rise of a solenoid should always 
be checked when energized in its most severe normal 
cycle and mounted in the device in which it is to be 
used. Its rate of heating will nearly always be dif- 
ferent than under “rating conditions.” 

Frequently constant-duty rated solenoids are want- 
ed for applications operating under rapid cycling 
conditions. The heating of a solenoid when operating 
rapidly depends upon so many factors that it is im- 
possible to predict what the temperature rise may be: 
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FIG. 8— Poor loading 
condition compared with 
solenoid pull curves. Me- 


chanical compensation is 
called for. 
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Tests have to be run under the actual cycling condi- 
tions to determine it. 


Selection Factors 


Pull curves should be used only for making pre- 
liminary selection of an a-c solenoid for a given ap- 
plication due to the very nature of the pull of this 
type of solenoid. Another reason for this is that it is 
often very difficult, if not impossible, to determine the 
actual power requirements for the application. This 
problem has been solved, in some instances, by tak- 


ing a Dynagraph curve of the pull required by the 


| To solenoid 


FIG, 9—Spring-sup- 
ported _lost-motion 
link designed to off- 
set the poor loading 
condition graphed in 
Fig. 8. 





Solenoid 
stroke 
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mechanism and then matching the solenoid pull curve 
with it, although this is not always practical. 

Our experience indicates that the best way to de- 
termine the suitability of a solenoid for a specific 
application is to perform the following test: 

Start with zero voltage impressed upon the solenoid 
as it is used in the actual application. Gradually in- 
creased the voltage until the core pulls to its seated 
position. Care must be taken not to bring the volt- 
age up too slowly, or the coil will heat excessively. 
The time should not exceed 3 to 4 sec. 

This test requires the core to pull in under its actual 
load at any given point along its travel without the 
benefit of kinetic energy. In normal operation when 
the pull of the solenoid at any point along its travel 
exceeds the instantaneous load requirement, energy 
is stored in the moving core and enables it to pull 
through a later point where the load requirements 
may exceed the actual solenoid pull at that point. 
This test prevents an installation being made where 
the above condition might occur at a voltage above 
the minimum design value. This test should be made 
with the coil at operating temperature and the core 
should pull to its closed position at or below the 
previously selected minimum design voltage. This 
test shows the actual safety factor the solenoid has 
and it should prevent misapplications of a-c solenoids. 

The amount of superfluous power a solenoid should 
have is partly gaged by the life expectancy of the 
solenoid. In general where the life expectancy is lim- 
ited, such as on home appliances, the solenoid should 
be more overpowered than in installations where the 
life expectancy is much greater. Overpowering do- 
mestic appliance solenoids is necessary because the 
voltage variations in the home are generally greater 
than in commercial locations. 000 
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Know the 





chemical reactions when 


specifying 


Organic Finishes 


The chemical reaction in the baking oven largely determines the 


final characteristics of the protective coating or insulating varnish 


you apply to your product. An awareness of this reaction 


is often the key to a successful specification. 


Max Kronstein, Research Associate 
Adjunct Associate Professor, College of Engineering 
New York UNIVERSITY 


Two EARLIER ARTICLES presented a discussion of or- 
ganic finishes or coatings (including insulating var- 
nishes ) from the standpoint of selection and applica- 
tion. (1, 2)* Now, we will probe somewhat deeper 
into Se subject. We will analyze the chemical 
processes that occur during the curing of such coat- 
ings. By knowing what goes on during the heat-curing 
cycle, we are better able to specify the most suitable 
co ating for the application in hand. We are also able 
to “protect” that specification by knowing what appli- 
cation and production techniques to follow and what 
techniques to avoid. 

This discussion has not been written for the chemist: 
it has specifically been prepared for the design engi- 
neer. Its aim is to make the engineer aware of such 
chemical developments in the varnish field that neces- 
sarily are his responsibility. Its aim is to make him 
understand more fully how the practical facts of the 
application of, and curing devices for, the selected 
finishes are intimately related to the original design 
needs of his product. Any interference with such 


* Italic numerals in parentheses apply to Cited References at end of article 
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chemical processes is in fact interference with design 
of the product. 

Organic coatings as well as insulating varnishes are 
no longe r mysterious mixtures of purely e mpirical arts 
as they might have been some 30 to 50 years ago. 
Increasingly, chemical knowledge and syste ‘matical de- 
velopments prevail. This assures the de sign engineer 
of coatings that exhibit uniform and constant quality 
and reliable characteristics, provided the materials are 
selected sensibly and used properly throughout all 
phases of processes, application and cure. 

The selection of finishes is based on considerations 
of mechanical characteristics, such as hardness and 
adherence, and on the rate of curing in the production 

(baking) process. The purpose is to produce coatings, 
impregnations and insulations that will be only slight] 
affected by operating temperatures and ambient atmos- 
pheric conditions; ond by contact with hot oil, solvents, 
greases, lubricating compounds, water, soap water and 
other substances during operation. Several considera- 
tions therefore apply to such co: itings: 

1. Since they are not expected to soften when ex- 
posed to operating and ambient temperatures, they 

cannot be selected from thermoplastic mate rials (since 
these soften under re-heating ). 

2. The coatings cannot be selected from any mate- 
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rials that under the applied curing conditions decrease 

considerably in ultimate resistance to the penetration 
of transformer oil, lubricating oil or solvents when 
subjected to temperature rise under operating condi- 
tions. 

3. Increase in moisture penetration during opera- 
tion should be at a slow rate in relation to such factors 
as time of exposure, degree of humidity, and increase 
of temperature. Also to be considered is the effect of 
diverse conditions of temperature, humidity, and other 
ambient conditions in different geogr aphical areas and 
at different seasons of the year. 

4, Since all organic films are to a certain extent 
affected by exposure to moisture, the resistance to 
moisture of the undercoat or primer, and even of 
the underlying base material, should also be consid- 
ered. The same coating, for instance, may fail sooner 
when applied over a partially water- soluble undercoat 
than over an almost water-insoluble base. (3) 

5. These characteristics are not obtainable in the 
organic finishes and insulating varnishes ica ae 
are in the “as received” liquid state. It is only after 
application and during the process of cure or baking 
that these materials undergo a chemical transformation 
that imparts to them desired propertie s of resistance 
to temperature, humidity and various operating con- 
ditions. Production ( baking ) processes should be such 
as to allow the most effective chemical transformation 

6. Where high performance require ments for the 
coating have been stipulated, simple air drying at room 
temperature will not be sufficiently effe ‘ctive. Some 
method of heat curing is therefore to be selected. 

. The chemical reaction that occurs in the coating 
oan during the heat cure should not continue 
to the point where the cured film is hard, lacks elas- 
ticity, and becomes embrittled either at room tem- 
perature or under low-temperature operating condi- 
tions, or when subjected to some severe mechanical 
wear encountered during use of the equipment.*® 


The Chemical Process in Curing 


To understand the chemical processes during baking 
of these finishes the following facts are to be con- 
sidered: 

1. All finishes are necessarily applied in a fluid form 
so as to assure their uniform applic: ition; the flow-off 
of excess material; the maximum pe netration of their 
impregnating qualities; and maximum adherence to 
the base surface. 

2. After application and the baking process, the 
uid. state coating compounds are expected to assume 
a dry, solid state in which they no longer retain solu- 
bility in the original solvents. ‘They are also expected 
to be insoluble in hot transformer or lubricating oil 
and infusible under the extreme possible ope rating 
conditions. This is particularly a requirement for all 
baking insulating varnishes. 

This transformation in organic chemical coating 








See “Controlling Coatings 





by Instrumentation” on 








the following page 






compounds is known as polymerization, a term made 
familiar through the literature on plastics. Generally, 
the mechanism of polymerization is limited structurally 
to materials that have the chemical capacity for re- 
forming the molecular structure into new compounds 
that exhibit changed chemical and physical character- 
istics. Expressed in another manner, polymerization 
means a linkage of the original “monomer” units into 
complex configurations that are known as “polymers.” 
After application, such baking finishes are expected to 
be permanently infusible, that is, thermosetting. 

3. It will be apparent that where the polymerization 
process does not result in a permanently infusible 
film, the coating compound is inadequate for baking 
finishes; the film would soften and melt under renewed 
application of heat. The distinction between the two 
polymerization processes is explained in the following 
sections. 


The Polymerization Reactions 


The vinyls (to take widely used materials for an 
example) are unsaturated or reactive: polymers. They 
are formed as a result of an addition reaction of two 
acetylene units, thus: 


2 CH=CH — CH,=CH -—C=CH 
SE 
Vinyl group 


If this vinyl group is attached to a phenyl group, 
the resulting material is the styrene monomer: 


CH = CH, 


6 


, 
A 


During polymerization (for instance under the effect 
of a moderate heat in the presence of a small amount 
of an organo-peroxide catalyst) a straight chain- 
arrangement of a straight chain-addition of any num- 
ber of styrene units can take place. 


CH=CH, -CH-CH>- -CH-CH,- -CH -CH,- 


0 (3 O 0 


a n 


The resulting polymer is the well-known _poly- 
sty rene. 

‘This and any polymer of similar configuration are 
thermoplastic and will remain thermoplastic if no 
additional reaction is introduced. That means that a 
cured film or coating will soften or melt again when 
re-exposed to a sufficiently high temperature. It is 
therefore not possible to apply a thermoplastic coating 
to a motor, exposing it in a baking oven, and expecting 
it to change into a permanent infusible coating, or 
into a solvent- or oil-resistant baked insulation. 

4. To obtain molecular structures capable of chang- 
ing under heat into a less soluble and less reversible 
form, it is necessary to use materials that in the poly- 
merization process are capable of forming branched 
figurations, and, in the ultimate heat-setting, a continu- 
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ous network of molecules. This, for instance, is true 
of the phenol-formaldehyde polymerization products. 

These fina] products of polymerization must be con- 
sidered not only as two-dimensional, but also as three- 


dimensional structures. It is therefore not easily pos- 
sible to write these formulations on paper. But that 
these configurations are indeed three dimensional] is 
evident from such characteristics as the following: (a) 
The polymerized material is capable of swelling (that 
is increasing in volume ) when in contact with certain 
liquids. Usually this can be observed visually. As 
the degree of swelling increases, these polymers be- 
come softer, lose coherence and mechanical hardness. 
A common example is the swelling of rubber when 
immersed in warm oil. The phenomenon of swelling 
may occur with mineral oil or transformer oil and 
with most of the familiar solvents and thinners. In 
order to increase the resistance of these “three-dimen- 
sional” polymers to swelling, an additional chemical 
reaction is necessary, as well be expl: ined later. 

(b) No particular characteristic is evident on dit- 
fraction X-ray spectrometer charts during the poly- 
merization before the formation of the three-dimen- 
sional state has begun in certain areas. But as the 
formation and swelling of the polymer progresses, a 
very well-pronounced peak area is formed which in- 
creases with the progress of the polymer m: iterial. 

(c) This process of polymerization is not reversible 
This is the-essential distinction between these three- 


dimensional or thermosetting polymers and the two. 
dimensional (straight-chain) thermoplastics. The 
latter can be resoftened and used again. 

Coating compounds that cure into these infusible. 
thermosetting complex formations generally leave some 
unsaturated linkage or double bonds. This occurs be. 
cause during the polymerization process the Viscosity 
of the medium increases as the progress of the reactioy 
decreases. In most of these practical heat-curing 
applications, the reaction of interlinkage and cross. 
binding does usually come to an end before a com. 
plete saturation has been attained. The final heat. 
cured product is thus a completely polymerized sub. 
stance, which, to some extent, is still swollen and which 
still contains a certain degree of unsaturation or re. 
activity. 

This condition, however, is actually ne cessary fo 
optimum application as a coating or insulating varnish 
These (very briefly stated) are the reasons: 

1. When all the various fixed oils and their deriva- 
tives in a coating compound are completely trans. 
formed by heat curing into a infusible and insoluble 
three-dimensional substance, the final completely poly- 
merized substance (4) tends to produce what can be 
termed an “incoherent” film. A film of this characte; 
would not be usable as a binder for a surface coating, 
nor for an insulating varnish. Therefore the partial 
transformation state (in which some unsaturation and 
reactivity remain ) is more suitable. 
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(a) Magnesium surface with pickled and sealer 
pretreatment 





The pretreated and primer-coated surface with its 
final MiL-specification lacquer top coat 


Figure 2 


Figure | 

















2 In this partially transtormed State, the coating 
compound can be modified by utilizing the available 
unsaturation. The modified compound wili exhibit 
increased solvent- or oil-resistant characteristics and 
even increased moisture resistance. This modification 
is effected by oxidation of remaining reaction products 
through exposure to air or air and heat. 

To assure such oxidation (or at least surtace oxida- 
tion) of the coherent film in the baking oven, the 
curing conditions should provide not only heat but a 
satisfactory air supply as well. This is why insulating 
varnishes, for instance, increase their oil resistance 
when cured under a satisfactory combination of baking 
cycles and air supply. 

In summary, the application and baking conditions 
must provide for these conditions: (a) The solvent 
vapors must be removed (since they retard cure ); and 

b) ample air (oxygen) must be present for the oxida- 
tion modification of the reaction products. To a con- 
siderable extent it is the responsibility of design engi- 
neering to see that proper facilities are set up and used 
in the application of the coatings. 


Specific Problems 
So far we have discussed the basic mechanism of 
the curing process. Some specific problems that arise 


during curing will now be analyzed. 
1. The hardening process of coating can be speeded 


Figure 3 





Figure 4 


Figure 5 
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Controlling coatings 
by instrumentation 


CoaTING development laboratories have special-purpose 
instruments that are capable of predicting the final 
characteristics of a built-up coating system. The equip- 
ment manufacturer is able in most instances to install 
similar instrumentation to control the application of 
the coatings. 

One of these instruments, the Brush surface analyzer. 
shown in Fig. 1, produces step-by-step records (or pro- 
files) of a coating system. A typical record obtained by 
means of this instrument is reproduced in Fig. 2. This 
record traces the changes that occur in the surface 
during the application of a finish to a specified surface. 
in this instance to an equipment housing. Chart A in 
Fig. 2 shows the profile of the metal surface after it 
has been chemically pretreated (for example, phospha- 
tized or pickled); in Chart B the same surface is shown 
after application of a primer coat; and in Chart C, it is 
shown after a specified lacquer coating has been applied. 

If the coating system (that is pretreatment, primer and 
final coating) is applied in conformity to the instruc- 
tions given by the suppliers of the coating materials, it 
would be expected that the final coating would be satis- 
factory. Production instrumentation control charts 
would reflect this result in consistently even profiles. On 
the other hand, evidence of improper application would 
be revealed by high peaks arising out of the general level 
of the profile. 

A further means of control is a study of the surface 
reflection or gloss through such instruments as a spec- 
trometer or a glossmeter. Both high- and low-gloss sur- 
faces are amenable to such study. Fig. 3 illustrates a 
quite simple instrument, the Photovolt Glossmeter. Here 
again, the design engineer can expect to reproduce the 
original gloss characteristics only by vigorous adherence 
to the specified application procedures. 

Finally, how will the completely finished equipment 
resist gradual deterioration over extended periods of 
service? To provide answers to such questions, coating 
development laboratories utilize such instruments as the 
Weatherometer (Fig. 4). In this instrument, systemati- 
cally built-up and measured coatings are simultaneously 
exposed to the ultraviolet light of a quartz lamp and to 
a short water-spray during each rotation cycle of the 
specimen around the light source. 

To predict the ultimate breakdown of comparative 





coating systems under severe conditions, the laboratory 
procedure would be to expose such coatings to a simu- 
lated saltfog atmosphere in a chamber as shown in 
Fig. 5. By the utilization of a method developed by the 
author and designated as the “electrographic printing” 
method it is also possible to produce for each coating 
system permanent records of exposure to saltfog for 
certain time intervals. This method has previously been 
described in this publication. (5). 


Acknowledgment: All photographs used here were 
taken at the Surface Technology Laboratory of the 


Research Division, College of Engineering, New York 
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up by specifying a coating material with an increased 
resinous content. The resin may be either a material 
that does not polymerize at all, such as rosin or rosin 
ester, or it may be a resin that in itself has been pro- 
duced by polymerization. This type of resin, moreover, 

may be either nonreactive with the oils in the com- 
pound or it may be a reactive type. But while a high 
content of resinous matter spee ‘ds up the heat curing 
and film-hardening process, it also may produce a state 
of decreased flexibility and lowered heat-resistance. 
The selection and application of the coating com- 
pounds must therefore consider the subsequent opera- 
tional conditions for the completed equipment so as to 
make such compromises acceptable. 

2. The silicone-resin coating compounds reach the 
state of complete heat cure very slowly and have only 
a slight tendency to surface oxidation. These materials 
require high curing temperatures and long curing time. 
In fact their ultimate state is still far from a state 
of complete polymerization. New approaches to the 
modification of the silicone finishes are being sought to 
reduce cure time and temperature, while re taining 
their service-life performance under high-temperature 
conditions. 

3. Since the curing process sets up a given condition 
for a given compound under fixed overall conditions. 
any attempt to shorten the curing time requires either 
an increase in heat or a decrease in coating thickness 
or eventually an increase in air circulation in the 
drying oven. 

Otherwise, incomplete curing results in an under- 
cured film. This condition would reflect incomplete 
drying, a certain state of partial softening under re- 
heating, decreased oil resistance, and other defects. 

If the surface has been hardened progressively with- 
out complete internal curing, the coating will ulti- 
mately crack. Subjected to faster rotation and rising 
temperature, motor varnish insulation will suffer 
“throw out.” 

4. The last-mentioned point—varnish “throw-out”— 
explains why it is not advisable to attempt improv e- 
ment of characteristics in motor insulation by impreg- 
nating the coil with a greater quantity of varnish that 
can be properly cured under specified conditions. 

5. The heat-curing reaction of a given compound 
proceeds under predetermined curing conditions that 
cannot be disturbed at the “convenience” of the user. 
The required baking temperature and baking time 
have to be maintained. The drying time must not be 
speeded up by overr aising the baking temperature. 
Such attempts may result in an undercured coating, 
low wet dielectric ‘strength, and low oil resistance, or 
an overbaked, brittle coating. 


Conclusion 


Some eight or ten years ago specifications for coating 
and insulating varnishes called for consider ably lower 
baking temperatures than are effective today. Higher 
temperatures have been accepted by now not only as 
practical, but they have served as a stimulus to coating 
and varnish manufacturers to produce compounds that 
meet increasingly demanding preformance parameters. 

But the design engineer in specifying a protective 
coating or an insulating varnish must keep before 
him this basic fact: The end characteristics of the 
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applied compound are the result of complex and 
intricate chemical reactions in the baking oven durin 
polymerization. The engineer must not violate the 
inherent “balance” of these reactions by imposing 
unreasonable production procedures, unless he w wants 
to risk an impairment of the desired electrical and 
mechanical properties. 

In this field of organic coatings and electrical jp. 
sulation, a mutual cooperation should exist between 
the chemist in the varnish factory and the design 
engineer. This should be based on the increasing and 
reciprocal knowledge of design requirements and 
of chemical reactions of the coating compounds and 
their conscientious applications. 

The examples of instrumentation for step-by- ~step 
controls illustrated in this article are particularly im- 
portant. They are evidences that modern coating mate- 
rials are the results of systematic chemical and eX- 
perimental developments. And by equally systematic 
application procedures, the design engineer can e xpect 
to produce and to regularly reproduce the insulations 
and coatings he requires. ooo 
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DYNAMIC PILLOW SPEAKER of wide frequency 


range is housed in a stainless steel case edged with a 


shock-absorbing ring of polyethylene to withstand 


breakage. The coil assembly is a dynamic floating 
cone type capable of handling increased power without 
distortion. Flexible cord is detachable to permit easy 
replacement. Made by Telex, Inc., St. Paul, Minn. 
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How to Apply 





Thermal Relays 


Proper use of thermal relays involves an understanding of several 


design requirements including re-operate and recovery times. Discussions of 


cathode-protection circuits and other applications reveal what must be done to 


provide consistently accurate time delays, ranging from 2 sec to 5 min. 


4, Leen, Product Evaluation Engineer 


INSTRUMENT Diviston, THOMAS A. Epison, INc. 


THE BIMETALLIC THERMAL RELAY is a relatively inex- 
pensive device for introducing the factor of time into 
an electrical circuit. In addition to economy, its prin- 
cipal advantages are small volume; light weight; 
absence of rubbing or sliding parts; sealed construc- 
tion suitable for a wide range of ambient temperatures 
and atmospheric pressures; and independence of tim- 
ing upon power frequency. Many requirements for 
delays ranging from 2 sec to 5 min can be met by a 
properly selected and correctly applied thermal time- 
delay relay. In applications where it is necessary to 
maintain timing accuracy closer than + 10 per cent 
of the nominal value, however, the need is usually 
better filled by the synchronous motor-driven timer, 
provided the power frequency is adequately con- 
trolled. 

The operation of thermal relays depends on the 
tact that a mass of material possessing thermal ca- 
pacity will, when heated by constant electric power, 
experience an exponential temperature rise, Fig. 1. 
The temperature the heated mass will finally attain 
is that at which the electrical power input is equal 
to the rate of heat loss from the body. 

The contacts of thermal relays are actuated by 
virtue of the unequal heating of the two contact- 
carrying members. In an ideal relay, one contact- 
carrying member only would be heated and the other 
would remain at its initial temperature. Since it is 
not practical to completely thermally insulate the 
second contact-carrying member, the contact motion 
is a function of the difference temperature. 
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In Edison relays of current design, the contact- 
carrying members are strips of bimetal supported as 
cantilever beams. The heater is thermally coupled to 
one of the bimetals as shown in Fig. 2. The contact 
of a normally open relay carried by the heated bimetal 
will approach the other slowly and close when the 
temperature difference between the two bimetals be- 
comes great enough. Both bimetals are identical and, 
in the absence of heater power, bend equally in the 
same direction for equal ambient temperature changes. 
Thus, the contact gap at the beginning of the timing 
period is independent of the ambient temperature. 

The initial contact gap is always set small enough 
so that contact closure takes place at less than 63 per 
cent of the ultimate temperature difference between 
bimetals. This assures a substantial time rate of dif- 
ferential temperature change between bimetals at the 
instant of contact closure and the adequate closing 
velocity essential to timing consistency. The range of 
timings between 2 sec and 5 min is obtained by vary- 
ing the thermal capacity of the bimetals and the 
atmosphere in which the bimetals operate. If the relay 
need not be ambient temperature compensated, a 
rigid plate can be substituted for the compensating 
bimetal to yield increased contact-closing velocity. 
This permits time delays in excess of 5 min without 
undue impairment of timing repeatabilitv.* 

Cathode-Protection Applications. In cathode pro- 
tection, the purpose of time delay is to permit the 
cathodes of medium- and high-power electron tubes 
to attain minimum safe operating temperatures be- 

* For a more complete theoretical explanation of thermal relay operation, see 
the paper, “Some Notes on the Design and Application of Electro-Thermal Re- 


lays” by J. J. Dietz, presented at a Symposium on Electro-Magnetic Relays at 
Oklahoma A & M College in Stillwater, Oklahoma, Feb. 24-26, 1954. 
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fore voltage is applied to the screens and plates. If 

plate voltage is applied before this time, microscopic 

particles will actually be pulled from the cathode 
material, thus shortening tube life. 

A schematic diagram for applying a thermal relay 
to cathode protection in a medium-power circuit is 
shown in Fig. 3(A). The switch energizes the heater 
of the thermal relay simultaneously with the primary 
of the filament transformer for rectifier and amplifier 
tubes. High voltage is not applied to the rectifier 
plates until the thermal-relay contacts close and the 
cathodes have been permitted to reach operating tem- 
perature. The bimetal upon which the heater is 
wound is electrically connected to one of the heater 
terminals. This limits the electrostatic potential be- 
tween the heater and the contact-carrying structure 
closest to it to the voltage across the heater. 

The circuit shown in Fig. 3(B) is undesirable be- 
cause it may permit arc-over between heater and bi- 
metal to occur under some conditions. Here, the 
switched terminal of the high-voltage transformer 
primary is connected to the bimetal upon which the 
heater is wound. At the instant the thermal-relay con- 
tacts close, a small spark occurs. If the inductive cur- 
rent in the transformer primary is great enough at 
the instant of contact closure, the initial contact will 
be burned away and a surge voltage will appear 
across the ‘transformer primary. This voltage can be 
easily 10 to 20 times line voltage for a fraction of a 
second. Examination of the circuit will reveal that 
the surge is impressed between the heater winding 
and the bimetal upon which the heater is wound, 
and may start an arc between these two members. 
The negative resistance characteristic of the arc 
will cause the current to increase and destroy the 
heater in the thermal relay. 

In Fig. 3(A) the heater is shielded from the surge 
voltage by the bimetal upon which it is wound. Here 
the arc occurs between contacts and is extinguished 
as contact pressure in the thermal relay builds up. 
This generally happens in a fraction of a second. The 
inrush current of the transformer primary will usually 
be different each time the thermal-relay contacts close, 
depending on both the residual magnetism present in 
the high-voltage transformer core and the phase of the 
line voltage at the instant of closure. Consequently. 
the surge of voltages occurring on successive closures 
will vary, so that a piece of equipment wired as shown 
in Fig. 3(B) might operate satisfactorily many times 
before causing a flash-over in the thermal relay. 

Gas-filled thermal relays are inherently more sus- 
ceptible to flash-over than the vacuum types. How- 
ever, the gas fill is generally necessary to make short 
time-delay models and adequate means are available 
for making the gas-filled models free from flash-over 
In a properly designed thermal relay incorporating 
adequate contact pressure applied through a pre- 
loaded contact-carrying spring, the burning of con- 
tacts is limited with consequent yetlnction of arc 
intensity. 

It is often possible to eliminate the need for keep- 
ing the heater at the same potential as the bimetal 
upon which it is wound by installing resistors of ap- 
proximately 100 ohms in the heater circuit at the 
base of the relay. An alternative is to operate the 
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heater considerably below line voltage. The resistors 
in the heater circuit reduce the negative resistance of 
the arc between heater and contact, limiting its in- 
tensity and causing it to be quenched before destroy. 
ing the heater. In relays incorporating octal- -type bases. 
flexible resistors are incorporated in the’ base. In 
miniature relays the resistors may, if required, be 
installed at the relay socket by the « equipment manv- 
facturer. In any case, the resistors must be outside 
the relay envelope to effectively suppress the are. 
In rel ys where the heater is operated at reduced 
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FIG. 1—Curve showing the time- 
temperature relationship noted for 
a typical mass having thermal capac- 
ity and being supplied with constant 
electric power. 
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FIG. 2—Schematic diagram of a nor- 
mally open thermal time-delay relay. 


voltage, line-voltage transients are reduced in ampli- 
tude by the heater transformer before reaching the 
heater. This lowers the potential difference between 
heater and bimetal, thereby reducing the chance of 
striking an arc. Furthermore, heaters for low-voltage 
operation are necessarily wound with heavier wire 
which can withstand arcs of short duration without 
damage. All of the precautionary measures outlined 
above have been successfully applie -d to prevent heater 
burn-outs. 

In Fig. 3(A), capacitor C is used where inductive 
inrush current or mechanical vibration tend to cause 
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contact chatter at the instant 
of closure. The capacitor 
discharges through the 
closing contacts to form a 
minute weld which keeps 
the contacts from chattering 
until contact pressure builds 
up, a period of about 2 or 3 
evcles in a 60-cps system. 
The value of capacity should 
he about 0.002 mf. This 
method of are suppression is 
effective on a-c as well as 
d-e circuits. It is interesting 
to note that the above men- 
tioned welds and arcs in a 
properly designed _ installa- 
tion will transfer so little 
metal that contacts can op- 
erate many thousands of 
times without changing the 
contact gap and consequent- 
ly the time delay. 

In applications where ap- 
preciable power must he 
handled, a power relay or 
contactor is interposed he- 
tween the thermal time-de- 
lay relay and the load. As 
indicated on the schematic 
diagram, Fig. 4, the heater 
and contact circuits are 
maintained at the same po- 
tential. A resistor is placed 
in series with the heater to 
reduce the voltage across 
the heater to the proper val- 
ue. The inrush current of the 
contactor should be limited 
to the contact rating of the 
thermal relay to prevent ex- 
cessive contact arcing and 
relatively short life. When 
contactors are used, it is oc- 
casionally necessary to me- 
chanically isolate the contac- 
tor from the thermal relay. 
This is done by means of re- 
silient mounts on either the 
thermal relay or, preferably, 
the contactor. The necessity 
for this isolation is limited 
to those applications where 
excessive shock reaches the 
thermal relay due to the me- 
chanical action of a fast-act- 
ing contactor. When this oc- 
curs the contacts of the ther- 
mal relay tend to chatter. If 
the moving armature of the 
contactor follows the chat- 
tering of the thermal-relay 
contacts, the mechanical iso- 
lation mentioned above may 
become necessary. In most 
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FIG, 3—Cireuits show right and wrong ways for applying a 
thermal relay to tube cathode protection. (A) This circuit is 
correct. (B) Circuit is undesirable because it may permit 
are-over between relay heater and bimetal. 
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FIG. 4—Schematic diagram of thermal relay 
applied to a high-power electron tube circuit. 
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FIG. 5—Use of thermal relay in a three-phase high-voltage 


system. Capacitor C reduces the possibility of contact chatter 
upon contact closure in the sensitive relay. 
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FIG. 6—Heating curves for bimetals. Note that for 
automatic ambient-temperature compensation, re- 
lay is actuated by a temperature difference rather 
than the absolute temperature of the heated 
bimetal only. 
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FIG. 7—Curves of bimetal temperature difference 
for three different values of heater voltage. 
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FiG. 3—Behavior of bimetal temperature dif- 
ference at various stages of contact operation. 
This shows graphically the time required for a 
thermal relay to reset after an interruption in 
heater power. 
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FIG. 9—Comparison of instantaneous and satur- 
ated reoperate times. 








cases a suitable capacitor, between 0.002 and 0.02 
will prevent chatter of the contactor. 

Fig. 5 illustrates the application of a time-delay 
relay to a three-phase high-voltage tube rectifier gys. 
tem. In this circuit, power for the thermal relay jg 
supplied by the heater transformer connected to one 
of the three phases through the main power switch. 
The same step-down transformer supplies energizin 
current for the coil of the contactor which closes the 
primaries of the three-phase high voltage transform. 
ers. Energizing both the contactor coil and _ relay 
heater from the same transformer winding makes jt 
possible to minimize the potential difference between 
heater winding and heated bimetal within the thermal 
relay with consequent freedom from arc-over prob- 
lems. 


mf, 


The capacitor is recommended to reduce the possi- 
bility of occasional chatter upon contact closure in 
the sensitive relay. If the three-pole contactor induces 
appreciable vibration as it is actuated, it should be 
isolated by suitable shock mounts to prevent sustained 
contact chatter and ensuing transients in the high- 
voltage transformers and their associated rectifier 
and filter circuits. The heater switch provides a facility 
for heating the cathodes of newly installed mercury- 
vapor tubes for 15 min or longer before applying 
anode voltage. This is done to vaporize condensed 
mercury from surfaces within the rectifier where they 
could cause trouble. , 


Recovery Time. After the contacts of a thermal relay 
have operated, a short interruption of heater power 
may not be sufficient to allow them to return to their 
unoperated condition because of thermal lag of the 
bimetals. For success in making applications, there- 
fore, it is necessary for the designer to have an ade- 
quate understanding of the heating and cooling cycles 
which affect operation of circuits incorporating ther- 
mal relays. 

The heating curves tor both relay bimetals and 
their difference temperature are shown in Fig. 6. 
Since the heated bimetal is more closely coupled to 
the heater winding than the compensating bimetal, 
its time rate of temperature rise and ultimate tem- 
perature are greater. A further consequence of this 
closer coupling is that the time constant portrayed 
by the heating curve of the heated bimetal is smaller 
than that of the compensating bimetal so that it 
reaches its ultimate temperature sooner. The unsimi- 
larity of the time constants of the two bimetals causes 
the bimetal temperature difference to increase until 
the heated bimetal is almost at its ultimate tempera- 
ture. Then, because the rate of temperature rise of 
the heated bimetal has become less than that of the 
compensating one, the temperature difference falls 
until the compensating bimetal as well as the heated 
bimetal attains ultimate temperature. 

A horizontal line in Fig. 6 indicates the temperature 
required to cause the relative contact motion to equal 
the contact gap at the beginning of the heating cycle. 
The relay contacts operate when the curve of tem- 
perature difference intersects this line. The tempera- 
ture difference at which contacts operate must be 
sufficiently less than the saturation temperature dif- 
ference to allow adequate contact pressure to exist 
when. the heater is continuously operated for long 
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periods of time. It must also be low enough sO that a 
drop in heater supply voltage, within permissible 
line-voltage fluctuation limits, will not permit contact 
pressure to drop sufficiently to cause excessive con- 
tact resistance or contact chatter. These character- 
istics are built into the relay. 

Fig. 7 graphically presents the effect of heater 
voltage on bimetal temperature difference. Curve | 
is identical with the middle curve of Fig. 6. It is 
characterized by the fact that the contacts operate 
when the temperature difference is still rising rapidly 
and always remains appreciably higher than the 
critical temperature, which is the temperature dif- 
ference at which the contacts operate. If heater volt- 
age is chosen at a level such that the contacts are 
at the threshold of re-opening when the structure 
is temperature saturated, that particular heater volt- 
age is called the critical voltage, curve 2. The relay 
is particularly susceptible to shock and vibration when 
so operated. 

A relay operated slightly above its critical voltage 
will act as an undervoltage device, opening its con- 
tacts upon a small reduction in voltage. In applications 
where undervoltage protection is required, the thermal 
relay has the advantage of not responding to short, 
transient voltage reductions but averaging the voltage 
or current it senses. Usually, it is advisable to keep 
the undervoltage relay isolated from shock and vibra- 
tion and to limit contact current so that appreciable 
welding of contact to contact is prevented. The neces- 
sity for limiting contact current arises from the fact 
that a contact weld of appreciable size will keep the 
contacts from opening until the bimetal temperature 
difference and, consequently, heater voltage have 
fallen considerably below the critical values, leading 
to a loss of sensitivity to voltage variation. 

If the relay is operated slightly below its critical 
voltage, it will act as an overvoltage or overcurrent 
protection device. The same considerations relative 
to shock, vibration and contact load apply here as to 
the undervoltage application. If the heater voltage 
is reduced considerably below critical, as in curve 3 
of Fig. 7, the contacts will close during the heating 
cycle, but re-open again as the temperature difference 
falls from its crest value during saturation. 

It can be seen that the operating temperature is 
reached later as heater voltage is reduced. This pro- 
vides the possibility for making small adjustments in 
time delay by means of heater-voltage control in 
cases where the relay cannot be reset. It is, of course, 
essential to keep the operating voltage from approach- 
ing dangerously close to the critical voltage. For 
the type of relay herein described, the critical voltage 
should never be permitted to become equal to or 
greater than % 9 of the nominal operating voltage 
for applications requiring usual reliability of op- 
eration. 

A study of Fig. 8 will aid an understanding of the 
nature of re-operate and recovery times. If the heater 
is energized at time O, the bimetal difference tem- 
perature will increase from O along the heating 
curve. When the difference is equal to A, the contacts 
will operate (normally open contacts will just close). 
If the heater is de-energized at the instant of contact 
operation, the contacts will remain closed for the 
time interval A-B, called the instantaneous re-operate 
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time. During this interval the heater winding gives 
up its stored heat to the heated bimetal, causing the 
difference temperature to rise until the heater wire 
and heated bimetal are very nearly at the same 
temperature. 

From this point on, the temperature difference be- 
gins to fall along the cooling curve and the contacts 
re-operate (normally open contacts revert from the 
closed to open condition). This takes place at point 
B if no welding between contacts has occurred. If the 
load current has caused some contact welding, the 
contacts will not re-operate until the the temperature 
difference has fallen to some point B’. This tempera- 
ture is low enough so that the contact-separating force 
produced by the bimetals can break the weld joining 
the two contacts. The re-operate time with contact 
load corresponding to the interval A-B’ is slightly 
longer than that corresponding to the unloaded con- 
dition A-B. 

If the structure is permitted to cool to the point C 
and heater power re-applied, the contacts will close 
at point D where the temperature difference equals 
that of A. The very short operate time over the 
interval C-D is a result of insufficient cooling in the 
interval A-C, during which the temperature difference 
fell only a part of the way to zero. 

If the structure had been permitted to cool from 
A to E before re-application of heater power, the 
heater would have had to raise the temperature dif- 
ference from E to the operating temperature F. When 
the temperature difference is permitted to fall low 
enough during cooling so that 85 per cent of the 
original operate time is required in going from E to F, 
the cooling time from heater de-energization at A 
to heater re-energization at E is defined as the in- 
stantaneous recovery time. Recovery time is based 
on 85 per cent rather than 100 per cent of original 
operate time because recovered operate time ap- 
proaches 100 per cent asymptotically. It is, conse- 
quently, not well defined at 100 per cent, whereas 
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FIG. 10—In this circuit, a transfer 
relay is used in conjunction with a 
thermal relay. This assures that a time 
delay for cathode protection will occur 
after temporary shut-down of power. 
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the 85 per cent value is generally satisfactory and 
more stable. 

Fig. 9 compares instantaneous re-operate time with 
saturated re-operate time. The latter is the time 
required for the temperature difference to fall from 
the saturation value to the temperature at which the 
contacts re-operate. The saturated re-operate time is 
longer because of the time consumed in reducing the 
temperature difference from the saturation value to 
the maximum overshoot occurring in the instantaneous 
case. When welding occurs between contacts the re- 
operate time is slightly extended as in the instantane- 
ous case, point B’ of Fig. 8. 

The saturated recovery time is the cooling time 
required to enable the relay to exhibit 85 per cent of 
the operate time obtained in starting from zero tem- 
perature difference between bimetals. This is gen- 
erally greater than the instantaneous recovery time 
and is measured from de-energization of the heater 
after the temperature difference has reached satura- 
tion. 

Effects of Temporary Power Interruption. Consider- 
ation of cathode heating and cooling characteristics, 
together with the re-operate time and recovery time 
of thermal relays, reveals a problem associated with 
the protection of certain electron-tube cathodes. This 
occurs whenever a thermal relay and the protected 
tubes have been on long enough to reach saturation 
temperature. If power is now interrupted, the re- 
operate time may be equal to, or longer than, the 
operate time. The latter has been chosen to match 
the pre-heating time required by the cathode. Since 
the shapes of heating and cooling curves are almost 
identical, the cathode becomes cold before the ther- 
mal relay contacts open. Re-application of power 
would now put anode voltage on tubes with cold 
cathodes, with consequent damage. Even if power 
were not restored until the relay contacts had already 
opened, the full time delay required would not be- 
come available until the thermal relay had cooled 
for the balance of the period required to make up the 
recovery time. 

To prevent damage to tubes, a transfer relay can be 
connected as shown in Fig. 10 to disconnect the relav 
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heater once its contacts have closed, and maintajp 
the high voltage circuit through the slave relay, The 
thermal relay will then have cooled sufficiently to 
provide full protection for all power failures which 
do not occur within a short time after initial operation 
of the equipment. The time that the equipment must 
run before 85 per cent time delay is available afte; 
momentary shutdown is the recovery time measured 
from the instantaneous removal of heater power upon 
closure of contacts. 

A manual time delay can be used to prevent re. 
application of plate voltage after a temporary shut. 
down occurring before the equipment has passed 
this minimum period of time. In most cases, however, 
failure to provide the manual delay will affect vacuum. 
tube life somewhat rather than cause equipment 
failure. For this reason, a system incorporating a 
thermal relay and a slave relay is preferable to a 
considerably more complicated system designed to 
give full protection under all circumstances. 

Effects of Heater Voltage. The operate time of a 
thermal relay varies inversely with the voltage applied 
to the heater. Fig. 11 shows this relationship graphic. 
ally for a typical relay designed to operate with 63 
volts on the heater. Generally, relays will operate 
satisfactorily over a voltage range varying +10 per 
cent from the nominal value. The total timing vari- 
ation due to a 20 per cent shift of voltage is 100 sec 
in this case, or 3314 per cent of the nominal timing. 
For voltages under 90 per cent of the nominal value, 
the operate time is inordinately long and accompanied 
by excessive variation from trial to trial. At about 5 
volts, the relay contacts will barely remain closed 
after having the heater excited long enough to reach 
temperature saturation, Fig. 6. This is the critical 
voltage. 

For voltages over 110 per cent of nominal, the 
operate time will be reduced but will be more con- 
sistent. Relay types with differing design parameters, 
such as atmospheric fill, time setting and bimetal 
thickness, will generally portray curves dissimilar in 
slope from that of Fig. 11. 

Thermal relays should not be enclosed by close- 
fitting shields which prevent normal convection air 
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FIG. 11—Curve showing re- switch 


lationship between operate 
time and heater voltage. Usu- 
ally, heater voltage should be 
held within +10 per cent of 
the nominal value. 


FIG. 12—In_ tthis_ circuit, 
thermal relay is used to delay 
the insertion of an overvolt- 
age relay coil, thus avoiding 
false operation during start- 
ing transients. 
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currents from cooling the relay envelope. Such usage 
might subject the relay to ambient temperatures be- 
yond the intended range of operation with some con- 
sequent change in characteristics. Some changes in 
timing with ambient temperature must be expected. 
Usually, 10 per cent added to 25-C tolerances will 
accommodate variations over the temperature range 
from —60 C to +85 C. 

In certain applications, a thermal relay may be 
called upon to make a circuit involving a capacitive 
load with high inrush current. An example of such 
a load is a small rectifier followed by a capacitive 
filter. The designer can protect relay contacts from 
the inrush current through the use of a series resistor 
immediately preceding the rectifier or first filter ca- 
pacitor. This resistor will increase the life of the relay 
contacts as well as the rectifier. A 0.002- to 0.01-mf 
capacitor connected across the relay contacts helps 
to diminish the spark intensity at the relay contacts 
during closure. 

Non-Electronic Applications. Many requirements for 
a fixed time delay, not strictly electronic in nature, 
operate through contactors or directly in conjunction 
with electric motors. As an example, a 10-sec time- 
delay relay has been used to protect ammeters from 
inrush currents which are 10 times the magnitude of 
the steady-state currents. Two contacts of a normally 
closed relay are shunted across the ammeter terminals 
and the relay heater is connected in parallel with the 
load. The closed relay contacts divert the load current 
from the ammeter until the relay operates. The time 
delay is chosen so that all transients will have subsided 
before the load current is permitted to pass through 
the ammeter. 

In another case, a 10-sec relay with normally open 
contacts is used to delay the insertion of an overvolt- 
age relay coil into a circuit, Fig. 12, whose voltage 
is regulated by a ballast tube. The ballast tube con- 
trols the voltage across the load by limiting load 
current. Upon starting, the load voltage is high until 
the ballast tube reaches operating temperature. This 
high initial load voltage would trip the overvoltage 
relay if its coil were in the circuit during the starting 
transient. The thermal time-delay relays keeps the 
overvoltage coil de-energized until the transient over- 
voltage has subsided. 


When the heater of a thermal relay is connected 
in series with its normally closed contacts, it will 
operate as a flasher. Heater power is applied through 
these contacts until they open. Then, current is cut 
off until the contacts re-close. This repeated sequence 
produces a square wave whose frequency depends 
on the basic timing of the relay and the supply volt- 
age. This simple square-wave generator is part of the 
Edison temperature monitor for the bearings of high- 
speed rotating equipment. The square wave pro- 
duced by the thermal relay operates a stepping switch 
which connects resistance temperature detectors to 
an alarm circuit one at a time. A detector is built 


FIG. 13—Control panel for Sec-O-Matic 
automatic dry cleaning machine. Thermal 
relays regulate the filling and draining por- 


tions of the operating cycle. 


into each bearing whose temperature must be moni- 
tored. Each detector is connected to the alarm circuit 
for approximately 6 sec. A total of 25 points can be 
monitored by each piece of equipment. 

Since reliability and long-life are paramount con- 
siderations, the circuit has been designed to operate 
with alternating current on the thermal relay so that 
material transfer at the contacts is eliminated. Another 
thermal relay is built into the equipment as a pulse- 
failure detector. 

When a relay with normally closed contacts is op- 
erated as a flasher, a change in supply voltage changes 
both the percentage of time that the heater is ener- 
gized and the duration of the complete on-and-off 
cycle. The net result of these changes is that the 
average electrical power input is independent of sup- 
ply voltage. In cases where large, low-frequency rip- 
ple is unimportant, the flasher can be used as a voltage 
regulator, the regulated voltage appearing at the 
heater terminals of the flasher. If a 5- or 10-sec relay 
is used as a flasher and a 5-min relay is operated from 
the regulated output thereof, the operate time of the 
5-min relay will vary less than 10 sec for a line-voltage 
variation between 85 and 150 volts. The timing volt- 
age characteristics of the 5-min relay itself would 
cause its timing to vary from 260 to 360 sec as heater 
voltage changes from 126 volts to 103 volts. 

Among other applications, thermal relays have been 
employed to time portions of the operating cycle of 
dry cleaning machines, Fig. 13. In a number of various 
types of automatic pilot, thermal relays are incor- 
porated to permit the gyroscopes to come up to speed 
before the unit assumes control of the aircraft. Also 
in the aviation field, such relays have been designed 
into flight simulators to reproduce time delays oc- 
curring in an actual aircraft. oaa 
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Metal Whiskers 


Trouble-making filamentary growth on metal surfaces. 


particularly on zinc, cadmium and tin, can create shorts and 


other forms of malfunction. Problem is a real one for design 


engineers, especially where components are closely spaced. 


S. M. Arnold, Member Technical Staff 


BELL TELEPHONE LABORATORIES, INC. 


Mera .uic Surraces of electrical components have been 
considered mainly with respect to their corrosion re- 
sistance, solderability and, occasionally, magnetic 
properties. With rapidly increasing demand for lighter 
and more compact equipment however, spacings be- 
tween individual parts are being reduced. Conse- 
quently there is greater likelihood of trouble from any 
extraneous conducting particles present on uninsulated 
metal surfaces. Especially is this true for low-voltage 
circuits in which equipment is shock mounted and 
enclosed. Under such conditions there is little to 
prevent the maximum growth of what are known as 
“metal whiskers.” (1)* 

The metal whiskers are tiny filaments which have 
been found projecting from the surfaces of certain 
metals. They are metallic in appearance and highly 
reflecting. Generally they are about 40-80 millionths of 
an inch in diameter. Many have been found longer 
than % in: While possessing high intrinsic strength, the 


apply to Cited References at end of article. 


* Italic numerals in parentheses 


110 


whiskers are easily moved by a current of air and 
may be dislodged by mechanical shock. Since the whis- 
kers are metallic they have low electrical resistance. 
When a projecting whisker makes contact between 
two circuit elements it will immediately reduce the 
resistance between them to 300 ohms or less. An ap- 
plied voltage of 10 volts or more is sufficient to burn off 
the whiskers but standing potentials are often below 
this value. 

Under such circumstances the possibility of whisker 
growth must be considered when designing equip- 
ment which is electrically sensitive and whose pre- 
mature operation or failure to operate could result in 
a serious situation or disaster. As a background it might 
be well to look at some of the equipment that has 
failed because of the presence of a few of these micro- 
scopic filaments. 

Channel-frequency filters (widely used in multi- 
channel transmission lines to maintain the various fre- 
quency bands) are very carefully assembled and her- 
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metically solder-sealed (see Fig. 1). Recently some of 
the filters became inoperative because of low imped- 
ance to ground. Removed from service and shipped to 
the Bell Telephone Laboratories for examination, the 
fault mysteriously cleared, filters tested satisfactorily 
and no evidence of trouble could be found. Finally, after 
numerous attempts to remedy the situation, a few tiny 
lint-like filaments were noted on the surfaces of a zinc- 
coated bracket. One or two were long enough to bridge 
a small gap to the post of an air capacitor, as shown in 
Figs. 2 and 3. Here then was the first clue to the 
trouble. Removal of the filaments also removed the 
low impedance and restored the filter to operating 
condition. Shipment of the filters first examined had 
evidently dislodged the trouble-making material. 

A temporary expedient to clear the whiskers from 
filters in operating circuits consisted an electric 
shock treatment. In some instances, it was possible to 
burn off the whiskers without other damage by apply- 
ing a rather high voltage to external connections of 
the filter. Unfortunately, this treatment affected onl) 
the whiskers actually bridging the air gaps between 
the filter elements. Other whiskers could and often 
did make contact at a later date. In the case of some 
filters the dewhiskering process had to be repeated 
many times. The shock treatment can not be applied to 
all types of channel-frequency filters because of pos- 
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sible injury to circuit ele- 
ments. Disassembly is then 
necessary, a costly and time- 
consuming process. 

Other types of equipment 
of our own fabrication and 
of other manufacturers have 
subsequently been found 
supporting whisker growths. 
Examination of some glass- 
enclosed quartz-crystal as- 
semblies disclosed whiskers 
growing from the contact 
wires. Air capacitors have 
been observed with whiskers 
bridging between the plates. The metal end caps of 
deposited-carbon resistors ant the shells of AN connec- 
tors all had whisker deposits. More recently, trouble 
has been experienced with a critical potentiometer be- 
cause sections of the winding had been short circuited 
by whiskers. These had not formed on the potenti- 
ometer itself but had been dislodged from the internal 
tin-coated surfaces of the prote cting can. 

While temporary methods of treatment were being 
applied to equipment in trouble, the longer range 
study of whisker composition and of the mechanism of 
growth was begun. Approximately 2000 specimens are 
presently being studied under a variety of conditions 
and following various pretreatments. Possible methods 
of growth prevention are being developed and tested. 
Fig. 4 shows some of the whiskers which developed on 
a specimen of tin-coated steel. Similar growths have 
been found on zinc- and cadmium-plated parts. 

Preliminary work was carried out under the assump- 
tion that the fault lay with the electroplated coatings 
themselves, and that organic material and high rela- 
tive humidity were contributing factors. In other words 
it was thought that a corrosion process was involved. 
X-ray patterns indicated, however, that the whiskers 
were metal crystals rather than corrosion products. It 
was soon found that the whiskers would form at low 
relative humidities in the complete absence of or- 
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ganic material. Furthermore, growths developed not 
only on electroplated coatings but also on metals de. 
posited by hot dipping, spraying, and vacuum evap- 
orating. The possibility of galvanic action between 
coating and substrate was ruled out when whiskers 
were grown from metal deposited on paper and on 
freshly cleaved mica. Finally, whiskers were grown 
on solid metal. 

Environment does not play a decisive role since 
whiskers have been grown under various conditions of 
temperature, relative humidity and pressure. There ap- 
years to be an optimum temperature for density of 
growth. In the case of tin, this is in the neighborhoog 
of 125 F. The decrease in growth is marked above 
250 F and at 300 F there is little or no evidence of 
whisker formation. On the other hand, a temperature 
of —40 F only delays but does not prevent the develop- 
ment of whiskers. 

Early in the study the application of a supplemen- 
tary coating following electroplating was tried as the 
most obvious possibility for prevention of whisker 
growth on a metal surface. The whiskers penetrated 
coatings of hard wax and lacquer with ease. Speci- 
mens clad in heavy envelopes of thermosetting plastics 
(such as those often used for impregnating small unit 
assemblies) have remained free of whisker growths so 
long as the coating remained intact. However, where 
cracks developed, particularly along the edges, whis- 
kers pushed through. 

Attempts to prevent whisker growth by alloying the 
offending metal with another “poisoning” metal lead 
to some success but a longer observation period for 
some of the alloys will be required. Coplating a small 
amount of lead or arsenic with tin, for instance, will 
not prevent whiskers from forming. Likewise, cad- 
mium-tin and tin-zinc, two electrodeposited coatings 
sometimes used on electrical equipment, will develop 
growths. Other possibilities are under investigation. 

While whiskers will grow not only on plated but also 
on solid metal, it has been noted that the thickness of 
an electroplated coating affects the whisker growth 
tendency. Wedge-shaped electrodeposits have been 
made and it was found that maximum growths devel- 
oped at the thin end of the coating, tapering off as the 
coating thickness increased. 

Likewise, Fig. 5 shows that substrate metal pro- 
foundly influences the tendency to grow whiskers. One 
of the two identical brass specimens was first iron 
plated and then both specimens were tin plated. After 
two years whiskers on the tin applied directly over 
brass are extremely short. In the same period the speci- 
men with a layer of iron interposed between the brass 
and the tin has developed a luxuriant whisker growth. 
Similarly, whisker growth on tin applied over copper 
is reduced but not entirely prevented. Fig. 6 shows 
some tin-coated copper wire with whiskers in evidence 
in several places. Thus neither a copper-base material 
nor copper itself as a substrate will completely elimi- 
nate the possibility of growth. 

It has been suggested that oil immersion of electri- 
cal equipment such as capacitors might be a means of 
insuring freedom from whisker trouble. Such is not 
the case however since whiskers have been grown on 
specimens completely immersed in oil. 

Both annealing and cold working of specimen sur- 
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faces has been studied as a possible means of prevent- 
ing whisker growth but in neither case was there any 
appreciable effect. : o ; 

Slight preliminary corrosion of t e metal surtace 
also has been tried but admittedly this is rather diffi- 
cult to control. Actually on specimens so treated whis- 
kers have been found growing on scattered areas 
between more grossly corroded regions. 

From X-ray diffraction patterns whiskers appear to 
be single crystals, although in the tin there is some 
evidence of twinning. That the whiskers are nearly per- 
fect crystals is borne out by the fact that they will 
tolerate yield strains of the order of 2-3 per cent with- 
out slip. (2) This is a factor of 100 times the maximum 
strain observed for bulk material. 

The rate of growth is being studied at various tem- 
peratures. However, there seems to be a wide variation 
in possible growth rate. After a period of two or three 
years some whiskers on a specimen surface may be so 
short as to be hardly visible. Others are several milli- 
meters in length with all sorts of intermediae stages 

present. This may be due to great differences in growth 
: rate or more likely it may indicate a difference in “in- 
duction” period. This is the interval between prepara- 





tion of the surface and the time when sufficient energy 
is developed at a particular area to “nucleate” whisker 
, growth. It is possible that the whisker is not born at 
F the exposed surface of the metal but at some lower 
level to become evident only after an interval of time. 
While as yet a specific growth rate cannot be given, 
: some whiskers have been observed to grow approxi- 
| mately 750 microns in a month. This corresponds to a 
: rate of 25 microns or 1 mil per day. Although many 
l have reached a length of more than % in. it is not yet 
t known to what length a whisker may develop. Many of 
; the longer specimens have been dislodged as a result 
P of a slight air current or mechanical shock. 
Pp Zinc, cadmium, tin and several other metals are 
known to develop whiskers. There are indications that 
: whiskers will form on still other specimens now under 
f study. Some have not been in test for a sufficiently long 
h period. What appears to be the beginnings of whis- 
. ker growths are still too short to be positively identi- 
e 
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FIG. 7—Configuration and growth 
or phenomena in metal whiskers. (Photo- 
WS micrographs are reproduced in about 
ce one-half the size of the original magnifi- 
al cation). (A) Stages in growth of a tin 
“. whisker (original magnification 2550 
X). (B) Observed range in whisker 
diameters.: Left, 5.8 microns. Right, 0.05 
r- microns. (C) Typical tin whisker (origi- 
of nal magnification 900 X). (D) Spiral 
ot whisker growths (original magnification 
8 2550 X). 
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fied. However, it may be noted that antimony and 
some tin-lead and tin-aluminum alloys have developed 
whiskers. 

Copper and silver develop a type of whisker when 
in the presence of sulfur or sulfur-bearing materials 
such as hard rubber. These growths are metal sulfides, 
however. They are not metallic in appearance but are 
jet black, stiff, spear-shaped and extremely short. Be- 
cause of their short length there is not much likelihood 
for trouble from such whiskers. To date, metallic silver 
whiskers have been grown only under the influence of 
a standing d-c potential. 

To be able to predict with certainty the whisker 
growth tendency of a metal the mechanism of growth 
must be understood. Several tentative suggestions have 
been advanced but as yet none appears to be com- 
pletely satisfactory. Most of the earlier explanations 
were based on the assumption that growth took place 
as a result of deposition of metal at the whisker tip. 
However, a sequence of electron micrographs has 
been obtained showing stages in the growth of a 
whisker over a period of several months. (3) As shown 
in Fig. 7A the initial shape of the tip-end does not 
change. Furthermore, it has been found that the dis- 
tance between the tip-end and an index mark on the 
side of the whisker remains constant. Both of these 
findings indicate that the material responsible for 
whisker growth is accreting at its base. 

More recently it has been suggested that the whisker 
develops at the site of a dislocation. (4, 5, 6) Frank has 
advanced the idea that the actual driving force is due 
to an oxidation reaction occurring over the surface of 
the whisker. Oxidation of the metal would provide 
the necessary energy and a screw dislocation persist- 
ing at the whisker base would provide a mechanism. 

If oxidation is responsible for the continuing growth 
of a whisker, certainly a gross amount of oxygen is not 
required. Recent examinations have included speci- 
mens that were maintained in a system which first 
was evacuated and then flushed with hydrogen. Next 
the specimens were subjected to hydrogen-ion bom- 
bardment in an attempt to remove surface oxide. The 
system was then evacuated to a gas pressure of 10° 
mm of mercury, sealed off and gettered. The final pres- 
sure was probably of the order of 10° mm of mercury 
and whiskers developed under such conditions. 

It has been found that application of pressure to the 
specimen surface will increase the rate of whisker 
growth. (7) A pressure of 3000 to 4000 psi will cause 
whiskers to develop in a matter of seconds to lengths 
normally requiring 6 or 8 months when exposed under 
atmospheric pressure. This is an increase in growth 
rate of an order of magnitude of 10°. It suggests that a 
diffusion process may be involved and may be the 
actual growth-rate controlling factor. Under normal 
exposure conditions sufficient oxygen would undoubt- 
edly be present to react with any freshly exposed dif- 
fusing metal. Increasing pressure on the specimen 
may merely increase the diffusion rate of vacancies and 
hence the travel rate of a dislocation, the slow part of 
the mechanism suggested by Frank. 

Mercury whiskers have been grown by Sears (8) 
who also feels that a screw dislocation is involved. He 
may be dealing with a somewhat different mechanism, 
however. In Sear’s process, at least in the first stages, a 
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vapor-phase reaction is taking place and filament 
growth proceeds after mercury has condensed to form 
a film on the surface of his glass plate. In general, the 
metals included in our study have very low vapor 
pressures under the conditions of exposure. 

Some thought has been given to the possibility that 
growths may be associated with effects found at crystal 
boundries. Whisker growth on single crystals is now 
being attemped. It is known that a metal crystal 
substrate is not necessary for growth since whiskers 
have been grown on thin films of metal evaporated 
onto paper and freshly-cleaved mica. 

During the early work whiskers were found to be 
about 2 microns in cross section. Examination of many 
specimens has indicated that under different conditions 
of growth, Fig. 7A, a considerable size range may be 
expected. (9) As shown in Fig. 7B a variation in diam- 
eter of at least 1 to 100 is possible. Whiskers first ob- 
served were quite straight but more recently a few 
have developed in the form of a spiral. These two types 
may be seen in Figs. 7C and D. Others have developed 
into a “dog’s leg.” In such cases a period of growth 
is followed by one at an angle and this in turn by fur- 
ther growth parallel to but offset from the original 
growth direction. Whether or not the angles formed 
are angles of twinning planes still must be determined. 
Observed variation in diameters and in spiral-growth 
forms (Fig. 7D) must be accounted for in any com- 
pletely satisfactory whisker growth explanation. 

In conclusion, it should be emphasized that the pres- 
ence of tiny whiskers on a metal surface is not merely 
a matter of interest to the physicist. Their presence on 
electrical equipment can be a very real problem. 
Designers and engineers may feel that their particular 
equipment is not susceptible to whisker growth and 
that likelihood of trouble is remote. Disregard of this 
new factor in design considerations can be costly. 

When equipment layout requires small spacings be- 
tween metallic surfaces in a sensitive electrical circuit 
the possiblility of whisker growth must be considered. 
If such growth can interfere with proper operation 
then exposed metal surfaces must be protected by 
interposed barriers or metals must be specified that 
do not develop whiskers. ooo 
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Soldered Connections 


General background of soldering techniques and some of the 


common defects in soldered joints are reviewed. 


SOLDERING remains a basic method of making connec- 
tions in electrical and electronic equipment even 
though very considerable progress has been made in 
other types. Many millions of solder connections are 
made each year and when properly made, they have a 
high degree of reliability. However, like any mechan- 
ical operation, soldering is subject to wide variations. 
Unfortunately, sufficient poor soldering exists to make 
it a major cause of equipment failure. Some of the im- 

rtant factors which make the’ difference between 
good and bad soldering are reviewed in this article. 

Soft solder, an alloy of tin and lead, is universally 
used in electronic wiring. It is specified by the per- 
centage of each constituent with that of tin appearing 
first. For instance, 40-60 solder contains 40 per cent 
tin and 60 per cent lead. For general purposes in com- 
mercial equipment, a 40-60 or 50-50 solder is most fre- 
quently used. For military equipment or when rapid 
soldering is necessary, a 60-40 solder is used. For spe- 
cialized purposes bismuth or antimony are sometimes 
added. 

One of the characteristics of soft solder, except the 
eutectic alloy, is that when it is heated it goes through 
a stage of plasticity or mushiness before it melts. The 
temperature at which mushiness occurs is known as the 
solidus and that at which it becomes liquid is known 
as the liquidus. Fig. 1 shows that the solidus is constant 
at 361 F for solders containing from 19.5 per cent to 97 
per cent of tin, and that the liquidus varies with the 
composition. Thus, the mushy range also varies and is 
zero when the solidus and liquidus coincide at 361 F 
in 63-37 (eutectic) solder. The 60-40 solder has a liq- 
uidus only 13 F above that of eutectic solder and for 
this reason it is very extensively used in critical work. 

One of the requisites for good soldering is that the 
melting point of the solder must be considerably lower 
than that of the metals to be joined. Also, soldered joints 
should not be subjected to temperatures higher than 
361 F even if there is no stress on the joint. The reason 
is, of course, that solder begins to melt at that tempera- 
ture. Also, because soft solder is relatively weak, a joint 
should be mechanically secure independently of the 
solder, or a hard solder should be used. Good soldering 
depends upon the proper application of a suitable flux. 
Of the many fluxes available, only rosin is active at 
soldering temperature, and inactive, non-conductive 
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and non-hygroscopic at normal temperatures. It is the 
only flux fully accepted for electronic wiring. 

With proper soldering procedures it is possible to 
make many thousands of joints free of defects. How- 
ever, when precautions are relaxed, defective joints are 
invariably encountered. The following is a review of 
the characteristics of a good soldered joint and of the 
various types of defective joints. 


Properly Made Joint 


A good well bonded connection is clean, shiny, 
smooth and round. It also approximately outlines the 
wire and terminal as shown in Fig. 2. The wire and 
terminal are completely covered and the solder adheres 
firmly. The insulation is close, but not in the hole or slot. 
It is approximately 1 in. from the terminal. It is not 
charred, burned, nicked or covered with rosin. A film 
of rosin may remain on the joint and it need not be re- 
moved unless the joint is in a high-frequency circuit or 
if fungus proofing is anticipated. The connection should 
be free of enamel and other impurities, and nothing 
should remain trapped within the solder. The wire is 
cut off slightly beyond the edge of the terminal (ap- 


proximately 4, in.) without disturbing the solder 
connection. 


Improperly Made Joints 


Soldered joints may be defective for a variety of 
reasons such as the ones discussed below. 

Cold-Solder Joint. A cold-solder connection has a 
dull appearance and crystallized texture (see Fig. 3). 
The surface is often jagged and granular. Solder does 
not adhere positively and can sometimes be picked 
with a fingernail or by using a sharply pointed instru- 
ment such as an ice pick. Because of the poor union 
between wire and terminal, the joint will in time de- 
velop high resistance as the mating metals oxidize. 

It occurs because of insufficient heating of the ter- 
minal and wire being joined. This may be due to poor 
contact (low thermal conductivity) between the hot 
iron and the joint; soldering iron being too cold; dirt 
or oxide film on the terminal or wire or to rapid dissi- 
pation of heat due to large conductors or terminals. 
The possibility of a cold joint is greatly lessened by 
good wetting action of the solder. 

A positive test for a cold-solder joint is to use a pick 
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on the doubtful connection and looking for separation 
between wire and terminal resulting from pressure. 
Care should be exercised not to apply the pick indis- 
criminately and introduce additional faults by bending, 
nicking or breaking wires. 

A cold-soldered joint can be made good by reheating 
it with a hot iron. However, if dirt or oxide covers the 
terminal or wire, it may be necessary to take the joint 
apart, clean the surfaces, and re-solder. 

Rosin Joint. The rosin joint (Fig. 4) is so named be- 
cause the wire is held by rosin rather than by solder. 
The flux is spread over the terminal and instead of 
bonding with the terminal, the solder settles on the top 
of the rosin. The solder may not cover all parts. It does 
not feather out, but forms round edges. 

A rosin joint occurs when using an insufficiently hot 
iron or one that is too small. It is also caused by using 
too much flux. If the temperature of the joint is not high 
enough, the flux will not evaporate and it will remain on 
the joint or become imbedded in the solder. 

If movement occurs during picking, the parts are 
joined by rosin and a soldered connection does not exist. 
A rosin joint may have all the appearance of a good 
joint and any joint having excessive solder should be 
suspected. 

In many cases, merely applying a hot iron will clear 
up a rosin joint. If this fails, it is necessary to take the 
joint apart, clean off the rosin and re-solder. 

Disturbed-Solder Joint. A disturbed-solder connec- 
tion (Fig. 5) is one in which the wire moved before 
the solder had fully set. The connection has an irregular 
or crystallized appearance. This is the result of a poor 
mechanical connection in which the wire can move. 
Ifa good mechanical connection is made, the chances 
of the wire moving are very slim. The disturbed-solder 
joint may look good, but can loosen later in service. It 
may become the same as a cold-solder joint and intro- 
duce high resistance into the circuit. It may also cause 
noise at the slightest vibration. It can usually be found 
visually by its appearance, or with a probe. 

To correct a disturbed-solder joint, the same proce- 
dure should be used as for the cold-solder joint. 

No-Solder Joint. An unsoldered joint may not cause 
trouble in service until the metals have oxidized and 
noise is introduced into the circuit. If a good mechan- 


ical connection is made, vibration tests may not bring 
out the fault and the equipment may break down later. 

In applying solder to a no-solder joint, care must be 
taken to see that the joint is clean and will wet with 
solder. The joint may have stood for awhile and a heavy 
film of oxide may have developed. Applying solder on 
a no-solder connection is not enough. It must also be 
cleaned. 

Excessive-Solder-Joint. When more solder is used 
than is necessary for good electrical bonding, or when 
the contour of the connected elements is obscured, 
there is excessive solder (Fig. 6) on the connection. 
Under such conditions, there are often solder exten. 
sions in the form of drips, tails, or globules that may 
interfere with mechanical clearances between termi- 
nals. The solder should be just enough to cover the 
terminal to about one half the thickness of the wire 
attached to the terminal. The outline of the wire should 
be visible. 

Excessive-solder joints are usually caused by using 
too much solder on the iron, a pitte “d tip, or by applying 
the solder too long at the connection. 

Excessive solder presents a potential short hazard. 
It may spread into a tube socket or across adjacent 
terminals. A joint with solder over hanging or too close 
to other terminals may not cause an immediate short, 
but after vibration it can result in a short. Also, small 
particles may wedge between adjacent conductors. 

An excessive-solder joint is often difficult or impos- 
sible to determine if the solder has properly alloyed 
with the wire and terminal. An excessively covered 
solder connection can cover a cold-solder joint. Excess 
solder may be removed with a clean iron. 

Insufficient-Solder Joint. When not enough solder has 
been applied to insure a secure connection, it is termed 
as an insufficient-solder joint (Fig. 7). Safety factors to 
compensate for possible corrosion and crystallization 
require that the solder quantity be more than the bare 
minimum required of current capacity. 

Insufficient-solder joints are usually caused by re- 
moving the solder wire before enough has melted. Such 
joints can introduce high resistance and, as current 
flows, undesirable heat. Insufficient-solder joints may 
loosen and cause an intermittent or fully open connec- 
tion depending upon the oxide present. 





FIG. 2—Examples of properly made soldered 
joints. Note that the wire and terminal shapes 
are visible and that the solder has a smooth 
surface and forms a feather edge. 


Examples of improperly made _ joints. 
FIG. 3—Cold solder joint has dull ap- 
pearance and crystallized texture. FIG. 4 
Rosin joint, in which solder does not ad- 
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FIG. 1—Phase diagram for 
tin-lead alloys showing the 
solidus and liquidus as well 
as the temperatures at which 
solder is “mushy.” The point 
at which the solidus and 
liquidus coincide represents 
the eutectic alloy. 


Temperature, 





Excessive-Rosin Joint. Rosin on the surface does not 
denote a defective joint unless there is so much that it 
has spread to adjacent terminals or into socket holes. 

Excessive-rosin joints can occur with the excessive 
use of rosin-core solder. The solder melts, adheres to 
the terminal and floats the rosin to the surface. There 
may be flaking or peeling which will interfere with 
electrical contacts in sockets, jacks, plugs, etc. Excessive 
rosin over solder may also conceal a poor connection. 
It may also interfere with the electrical action in high 
frequency circuits. If a film of rosin coats a joint, mois- 
ture fungus proofing coatings will not adhere properly. 

Insufficient-Flux Joint. This fault displays the same 
characteristics as a cold-solder joint, i.e., there is in- 
sufficient flux to clean the metals and the solder will not 
adhere. Insufficient-flux joints may occur when using 
core solder having voids along its length. 











Loose Solder. Loose solder is not directly a connec- 
tion defect, but is the result of using excessive solder 
and allowing it to drip on the chassis. It forms balls and 
rolls about, lodging between terminals, adjacent con- 
nectors, capacitor plates and crevices. Loose solder 
may also attach itself to wire insulation as it may drip 
off the connection. 

Insulation Too Far From Joint. Insulation should be 
cut no further than % in. from the terminal. Sometimes 
insulation is melted during soldering, wire may be im- 
properly wrapped on the lug, insulation may be burned, 
or it may not be drawn up to the terminal. If too much 
wire is exposed, a short may develop. 

Insulation Too Close. Bringing the insulation close 
to the terminal may result in drawing it into the joint. 
Insulation or threads of insulation may get into the 
solder by pulling the insulation into the hole and mak- 
ing the mechanical connec- 
tion with too short a piece of 
stripped wire. Pulling insula- 
tion into the joint may cause 
the connection to be onlv 
partially covered with solder. 
There is the possibility of 
not having a direct electrical 
contact between synthetic 
insulation or its ash can seri- 
ously affect a soldering oper- 
ation. A joint having insula- 
tion in the solder should be 
taken apart, cleaned, wire 
re-stripped, and _ resoldered. 


rom nh 


here to parts, makes a poor electrical connection. FIG. 5—Disturbed 
joint is caused by moving wire before solder sets. FIG. 6—Excessive 


solder may interfere with other terminals. FIG. 


7—Insufficient solder 


joints may loosen and cause intermittent or fully open connections. 
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Development of a 





Band Saw Cut-Off / 


Machine 


Hydraulie power governed electrically was found to be the best 





choice for clamping, stock indexing and automatic saw feed functions 


needed in the first band-saw unit specifically designed for high 


R. L. Crane, Vice President in Charge of Engineering 
F. O. Hutchinson, THE DoALt Company, Des Plaines, Ill. 


BAND SAWING began over one hundred years ago 
as a woodworking operation. It was first used by 
the metalworking industry about fifty years ago 
when the carbon tool steel metal-cutting blade 
was developed. Made with hard teeth and a flex- 
ible back, the thin steel band, stretched taut be- 
tween carrier wheels, presents a cutting edge as 
rigid as a circular tool several times its thickness. 
It could be thin since load and hence wear are dis- 
tributed over hundreds of teeth on a long saw 
band. A reciprocating blade must be thicker and 
heavier to make its few teeth strong enough to 
cut as effectively. Thus the band saw produces 
more usable blanks and less waste in the form of 
chips when used for stock cut-off work. Since chip 
production per unit time and horespower re- 
quired go hand in hand, the band machine per- 
forms its slicing operation with drive motors that 
are considered puny by modern machine tool 
standards, and with a consequent saving in 
power. 

Early in this century, high speed steel] began to 
displace carbon steel as a cutting tool material 
but this did not extend to the band saw blade 
because the steel mills were unable to roll high 
speed steel in continuous strip form. But they 


speed steel band saw blade developed for this service. 


could forge high speed steel into flat shapes and 
soon circular saws and heavy-duty hack saw 
blades were made available. The cold cut-off saw 
and large power hack saw were developed for 
automatic cut-off work in alloy steel and heavy 
billets. Though more wasteful of material than 
the band saw, the high cutting rate of the high 
speed steel tool and its ability to cut the many 
tough alloys that were coming into general use 
made these machines effective on production 
cut-off work. 

In the mid-thirties, the DoALL Company in- 
troduced a contour band sawing machine for 
metal working. Even though still limited to the 
carbon steel band saw blade, the features of the 
versatile contour machine and refinements in 
blade design and heat treatment brought about 
a widespread use of band sawing in tool and die 
work and in maintenance machining. Straight cut- 
off work was also done on the contour saw and 
with the introduction by other manufacturers, of 
the inexpensive scissors type cut-off band saws, 
the band saw found wide acceptance for light 
cut-off work. 

The DoALL Company was convinced that the 
theoretically superior cutting efficiency of the 
band saw could be applied to production cut-off 
work of all classifications and, in 1941, develop- 
ment work was begun on a production cut-off 
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machine. By that time, the company had estab- 
lished a blade manufacturing plant to produce 
carbon steel blades for contour saws. Limitations 
of the “standard” metal-cutting band saw blade 
presented a severe handicap to production power 
saw development and intensive effort was de- 
voted to improving the efficiency of the blade 
and to a search for better blade material. 


Band Tool Development 


In the mass production of metal-cutting band 
saw blades, teeth are milled on automatic ma- 
chines using cutters that cut whole sections of 
teeth on several bands at one pass. This type of 
cutter is most easily arranged to mill a tooth with 
the cutting face at 90 deg. to the direction of 
band travel, that is, a tooth with 0 rake angle. 
Unfortunately this angle is inefficient from a cut- 
ting point of view. All other general-purpose cut- 
ting tools had been made for years with positive 
rake angles of 5 to 10 deg. In 1946 the DoALL 
Company began to produce limited quantities 
of band saw blade with positive rake teeth. 
Tests showed. that. this blade cut 48 per cent 
faster in mild steel than a “standard” blade of the 
same number of teeth per inch. It represented 
the first major improvement in band saw blade 
in many years and, by 1951, full production was 
reached in a variety of sizes. 





DoALL Model C-58 
Automatic Power Saw 
shown cutting a 10% in. 
diam. forging of AISI 
8620 steel into 1 in. 
gear blanks 
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During this period, research work was also 
carried on in an effort to find improved materials 
and better manufacturing methods. Among other 
types, experimental quantities of high speed steel 
saw blade were produced from time to time 
from limited quantities of high speed steel strip. 
A technique of heat treatment was sought that 
would produce fully hardened teeth and a tem- 
pered back that would not shatter. 

By 1952, some steel manufacturers had solved 
the problem involved in rolling production quan- 
tities of high speed steel strip and by that time 
the DoALL Company had worked out heat- 
treating methods. With the introduction of its 
high speed steel band saw blade a significant 
advance in band cut-off saw design and per- 
formance became possible. 


Design Objectives 

In establishing the basic design of the new 
power saw, the following features were consid- 
ered essential: 

1. Operating controls must be few and setup 
simple since a stockroom cut-off machine 
is generally handled by unskilled labor. 

2. Operation must be completely automatic 
with provision for automatic shutoff in the 
event of saw breakage and at end of run. 

3. Infinitely variable blade speeds must be 








Automatic stock indexing table 

is actuated hydraulically. Indexing 
stroke is adjustable from % to 24 in. 
Stroke is cushioned for accurate 
repetitive index. In this view, covers 
have been removed from base to show 
hydraulic valve and tubing at right 
and control transformer at left 


View of the hinge area with cover removed to show the variable-speed drive 
and coolant pump housed in the base. The main drive shaft coupled to the input 
sheave through a clutch works in Oilite bearings through the main hinge pin. 


The massive hinge casting is visible above the input sheave and the heavily 
ribbed area of the C-frame to which it is attached. Cylinder elevates 

saw frame. Reinforced protective conduit encloses electrical 

and hydraulic lines between base and sawing head. 


Rear view of power saw, 
showing stock support and 
index mechanism. 






























Band saw tension is maintained 
automatically through this cylinder. 
Tension is set for a 1 in. band at the 
factory. During idle periods, a spring 
within the cylinder provides enough 
tension to hold the band in place. 
Mounted on the bracket is a limit switch 
which brings the machine to a stop in 

the event of band tension failure. 



































Both hydraulic vises function 
automatically in conjunction with the 
automatic stock indexing table 

but they may be opened or closed 
through the single manual control shown. 
Both indexing and clamping vises exert 

a clamping pressure of 2000 Ib. 
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available and easily controlled. The speed 
range should permit efficient sawing of a 
wide range of metals. 

Feed control must be sensitive and the 
range broad enough to handle anything 
from fragile, thin-wall tubing to heavy, alloy 
steel bar stock. 

Band tension must be automatic and factory 
set. 

Overall height should be low to prevent 
interference with crane movement of long 
bars. 

Design must be compact to facilitate load- 
ing and operation and to conserve floor 
space. 


On the premise that a fixed workpiece and a 
moving cutting head is the most effective cut-off 
technique, the basic design was limited to one 
of three: 


1. 


to 


Fixed bed and vise for holding the stock 
with an upright band saw frame moving 
horizontally on ways or tracks. 

Fixed bed with a horizontal band saw frame 
moving vertically on a post or posts. 

Fixed bed with the sawing frame hinged at 
one end and moving in an arc. This is the 
widely used scissors type construction. 


The scissors design was adopted because of its 
superiority to the other designs in the following 
respects: 


1. 


to 


In comparison with other designs, work ca- 
pacity can be made large with respect to 
floor space and overall height. 

Alignment between sawing frame and work 
support is fixed by the relatively short, rigid 
hinge and does not depend on the fitting of 
ways or alignment of rollers. Alignment is 
easily established, and once the bearing 
assembly is doweled in place, alignment is 
permanent. 


. Motor and drive components can be 


mounted in the base and moving masses 
kept at a minimum. 

Interconnecting hydraulic lines and electri- 
cal conduit between base and sawing frame 
can be kept short and compactly contained 
at the hinge area. 


. A hydraulic cylinder can be arranged to 


raise or lower the sawing frame about the 
hinge fulcrum, providing a smooth, positive 
feeding force with an accuracy and sensi- 
tivity attainable by other designs only 
through more massive construction and 
more complicated assembly. 


When a continuous band saw is used for cut- 
off work it is obvious that unless the maximum 
cut-off length capacity is less than the diameter 
of the wheels, the saw frame must be mounted 


at an angle and the blade twisted in the work 
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Manual cycle: Selector switch on 
“Manual”; contact Al of SSI closed. 
' Pressing Start button energizes start- 
er relay S and saw and coolant mo- 
tors. Coil S is held through the Stop 
button, LS3 (which moves to pos. A 
"as soon as pump starts and band as- 
sumes tension ), contact S, LS2 (held 
at A when the head cylinder is up). 
Sol. J is energized opening the hy- 
draulic feed to the head cylinder. 
. Termination: When saw cuts through 
work, LS2 is actuated, opening hold- 
ing circuit of coil S and stopping 
machine. Failure of band pressure 
opens LS3. Stop button also de-en- 
ergizes starter coil S. 
Automatic cycle: Selector switch in 
“automatic” closes contacts A2 and 
B2, opens Al. 


area to provide clearance. An ideal condition 
would exist if the saw frame could be mounted 
at 90 deg to the work and the blade twisted 90 
deg to cut in the plane of the supporting wheels. 
Then the length of the workpiece would be un- 
limited and the breadth and thickness capacity 
would be determined by the diameter of the 
wheels and their spacing. Unfortunately, in a 
compact design, a full 90-deg twist reduces band 
life to such an extent that a compromise must be 
made. Experiments established the fact that, with 
16-in. ‘carrier wheels, a good compromise was a 
twist to provide clearance for work 12 in. thick. 


sition (A). 
Head movement: Relay CRI de-en- 
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Specifications were established as follows: 

Capacity—Rounds, 12 in. diam.; flats, 12 x 12 in. 
(12 x 20 in. without automatic index ). 

Maximum weight—4000 lb. 

Overall height—minimum 49% in.—maximum 
78% in. 

Floor space—86% x 92% in. 

Automatic operation for any blank size up to 24 
in. long. 

Operating controls located in a single enclosure 
on sawing head. 

Blade—1 in. high speed steel, 144 in. long (car- 
bon steel blade also may be used). 


ELECTRICAL MANUFACTURING 
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Feed contro! valve: 


\ Control panel : 


3hp 1750 rpm 


pump - 6 gpm 
500 psi 


AUTOMATIC CYCLE SEQUENCE CHART 


Initiating Valve Termination 
Function Signal Control Signal 


. Start pump and saw motor “Start” ‘Stop”’ 
2. Raise saw head LS2,LS5, CRI Sol. 2 Ls} 

Unclamp front vise, 
close rear vise CRI Sol. 2 
Index stuk ‘forward Ls] Sol. 3 

. Close front vise LS4, CRI Sol. 2 

. Release rear vise LS4,CRI Sol. 2 

. Retract rear vise carrier PS Sol. 3 

. Start feed of saw into feed Cri Sol. 1 


Blade tension—Automatically controlled, factory Cutting rate—The machine and high speed steel 
set. blade have not been subjected to enough field 

Blade speed—Infinitely variable between 90 and use under all conditions to establish definite 
350 fpm. Adjusted at control panel with tach- limits as to cutting rates but, on the basis of 
ometer calibrated in blade feet per min. tests, 10 sq. in. per min. in mild steel repre- 

Blade feed—Infinitely variable throughout range sents a reasonable rate under average condi- 
with direct reading gage at control panel. tions. Power and rigidity exist for a cutting 

Job selector chart—Slide rule type, listing sug- rate at least 50 per cent higher. 
gested feeds and speeds for SAE steels and 
other materials. 

Accuracy—Under average conditions, + 1/64 in. 
on length and 0.002 in. per in. on squareness of 
the cut face. 


Where a multitude of motions, involving rel- 
atively large forces, must be made to take place 
in sequence and space is at a premium, a hy- 
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draulic system combined with an electrical con- 
trol network affords a flexibility and an economy 
of space difficult to attain by any other method. In 
addition, once a central source of hydraulic 
power is available, little if any added expense 
is involved in substituting hydraulic cylinders 
and simple valves for handwheels, gears, screws 
and locks for manual control and adjustment. 
Furthermore, pressure gages at appropriate 
points in a hydraulic system provide definite 
points of reference as to the relative forces in- 
volved. Pressure switches can be tied into the 
cycle together with limit switches to give pres- 
sure and position control. 

This is the machine cycle the electro-hydraulic 
system was called upon to perform: Raise the saw 
head about the pivot point, release the fixed front 
holding vise for the stock, close rear index vise 
and move stock forward, close front clamp, re- 
lease rear vise and retract to starting position, 
then start saw into work at controlled feed rate. 
At completion of cut, retract saw head and re- 
peat cycle. To accomplish these sequential func- 
tions automatically requires four hydraulic cylin- 
ders: saw head cylinder, front and rear vise cylin- 
ders, and a reciprocating work feed cylinder. 

These cylinders are remotely actuated by sole- 
noid valves, with provision for manual opera- 
tion of the clamp cylinders. Position signals indi- 
cating completion of forward and _ retraction 
strokes are signaled by limit switches except on 
the front vise cylinder. Here a pressure switch 
is used to signal that the work is firmly clamped 
and the sawing action can proceed. Also as a 
safety device a limit switch is applied to the 
automatic band tensioning cylinder assembly. It 
is actuated to stop the machine should tension 
fail through saw breakage or lack of pressure. 

The complete hydraulic circuit and the elec- 
trical circuit that controls the hydraulic func- 


tions are illustrated and the interrelated cycle is 
described in detail below the diagrams. 

Some functions are controlled manually. A di- 
rectional valve on the control panel permits 
manual control of the vertically swinging sawing 
frame. Cast in the same valve body is another 
direction control valve to position the variable 
speed pulley for control of blade velocity and an 
adjustable relief valve that meters pressure to a 
pressure differential flow control valve in series 
with saw head actuating cylinder. The valve 
spool is positioned by the difference in pressure 
developed by the weight of the sawing frame 
acting on the main cylinder and the pressure 
applied through the adjustable relief valve. As 
the blade enters the work, part of the weight of 
the sawing head is supported by the feeding reac- 
tion between blade and work. As the feeding 
force increases, the actuating cylinder supports 
less weight and the hydraulic pressure within 
the cylinder falls. When it falls below the pres- 
sure applied to the flow control valve through 
the adjustable relief valve, the flow control valve 
spool moves to stop the flow of oil from the actu- 
ating cylinder and hence the downward move- 
ment of the frame. As soon as the blade cuts itself 
free, feeding pressure falls and the cycle re- 
peats itself. Actually, a balance of forces develops 
so that a given setting of the relief or feed con- 
trol valve will establish a relatively constant feed- 
ing pressure between blade and work. 

The hydraulic system derives its power from a 
variable delivery pump, belt driven by the main 
drive motor to deliver 6 gal. per min. maximum. 
The system operates at a maximum pressure of 


300 psi and employs SAE 10 oil. 


Mzin Drive Design Features 


A 3-hp motor, mounted in the base, provides 
power for the driver carrier wheel and the hy- 


Hydraulic and electric operating 
controls are centralized on this panel. 
at shoulder height. Pressure gage at 
left indicates feed rate, tachometer 
in the middle, saw speed. Across 

the top is a slide-rule type job 
selector listing recommended feeds 
and speeds for common SAE 

steels and other metals. 
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draulic pump. A Speedmaster variable-speed 
pulley assembly with a ratio of 5 to 1 transfers 
power from the motor to the drive shaft which is 
housed in the hollow main hinge pin. By this 
method, motor, pulley assembly and belts are 
mounted on the stationary base and only the gear 
reduction unit moves with the saw frame. The 
gear transmission provides a reduction of 24.6 to 
1 and connects the main drive shaft to a ring 
gear integral with the driver carrier wheel. 

The greatest demand for hydraulic power is 
during the stock indexing cycle and, conversely, 
the greatest demand for mechanical power is 
during the sawing cycle. Efficient use is made of 
the drive motor by utilizing a variable-delivery 
pump. During the sawing cycle, the pump is re- 
quired to deliver very little volume and, through 
a spring-loaded pressure ring, output is reduced 
while maintaining full pressure. During the index- 
ing cycle, the cutting blade is drawing no power 
so the full output of the drive motor is available 
to supply the hydraulic pump at full discharge 
rate. With a constant delivery pump, circulation 
of a large volume of oil through a relief valve 
would be necessary, with the attendant disad- 
vantages of high power loss through heat gen- 
eration. 

Productive power between cutting teeth and 
work at the contact area depends on friction be- 
tween the blade and the driver carrier wheel. 
This friction in turn depends on the character 
of the wheel face and pressure between blade 
and wheel face, resulting from blade tension. 
Blade tension is limited by the physical prop- 
erties of the saw blade itself. 

For many years carrier wheels faced with oil- 
resistant rubber tires have been used on DoALL 
contour saws. But, since production cutting fre- 
quently is best accomplished with heavy cutting 
oils which would cause the blade to slip on rub- 
ber, a hardened steel wheel face with annular 
grooves was established as the most efficient 
design. A hydraulic cylinder acts on the idler 
wheel slide to provide proper blade tension and 
to maintain the tension at the optimum point. 
Since only one width and gage of blade is used, it 
is desirable that blade tension be set at the factory 
for maximum accuracy, cutting rate and blade 
life. The operator is not required to determine 
blade tension and no gages or torque wrenches 
are necessary for proper blade tensioning. It 
can be adjusted only by a service man. When the 
machine is not running, no hydraulic pressure 
exists and the blade is not held under working 
tension. However, a spring in the tension cylinder 
assembly maintains sufficient tension to keep the 
blade in place. 


Control Considerations 


With the exception of limit switches, which 
must necessarily be located on or near the mov- 
ing parts they control, all operating and setup 
controls are located on a single panel mounted 








on the saw guide arm bracket. A pedestal 
mounted control station separate from the base, 
one mounted on the base or individual controls 
located at random were discarded in favor of the 
present design. A separate pedestal requires more 
floor space. A base-mounted control panel would 
have the same objection and, unless mounted on 
an extension arm, it would be too low for con- 
venience. 

The location, shape and color of knobs, levers 
and dials were carefully selected to produce a 
panel convenient for the operator and pleasing 
to the eye as well. Clean, functional design com- 
bines the advantages of appearance, convenience 
and safety. While the average shop man might 
not consider himself artistically inclined, there 
is little doubt that good looking equipment re- 
ceives preferential care or that properly contrast- 
ing colors promote efficiency and safety. 

Since the sawing machine proper will be of- 
fered without the automatic stock indexing table, 
the manual sawing head control is given the most 
prominent location and the largest handle. It is at 
about shoulder height and extends upright. Next 
in prominence is the speed change control which 
is also in the form of a lever arm so that oily 
hands are no bar to its easy manipulation. Speed 
indicator dial, red against a dark green back- 
ground, is large and easily read from a distance 
as is the smaller feed indicator gage. The feed 
indicator gage reflects the setting of the adjacent 
feed control knob. A matching knob controls the 
flow of coolant. 

Grouped together, but differentiated by es- 
cutcheons and color, are the four electrical con- 
trols: main start-stop push buttons, a cycle start 
button and a selector switch for manual or auto- 
matic operation. 

Reduced voltage, oil-tight push buttons and 
selector switch are enclosed in a gasket-sealed 
compartment in the control panel. A Size 1 mag- 
netic starter, in a separate enclosure, provides 
power for the drive motor and coolant pump. 
An enclosure in the stock feed table houses the 
control transformer with fused secondary and the 
single control relay. 


Initial performance of the DoALL Automatic 
Power Saw has been gratifying to its designers. 
A fixed-speed model, modified slightly for con- 
tinuous production of AISI 1018 steel shell 
blanks, produces 60 8-in. blanks of 3% x 3% in. 
bar per hour. This is first rate production by any 
standard. In our factory stock room, 1%-in. 
square high-chrome, high-carbon tool steel bar 
is cut into wafer-like gage blanks with a substan- 
tial saving in material overy any other method. 
The automatic stock index holds a length tol- 
erance of under 0.005 in. on this job. These, and 
hundreds of routine cut-off jobs that prototype 
models have performed, indicate that the nomi- 
nal rating as to cutting rate and size tolerance is 
conservative. ooo 





EDITOR’S NOTE: Some 49 tech- 
nical committees and subcommittees 
met during the International Elec- 
trotechnical Commission Golden Ju- 
bilee, held in Philadelphia from Sep- 
tember 1 through September 16. Spe- 
cifically, 258 individual committee 
sessions were held. Acting as hosts 
to IEC were the U. S. National Com- 
mittee of the IEC and the American 
Standards Association. Over a thou- 
sand delegates from 21 countries 
were present, headed by 352 dele- 
gates from the United States. Nine- 
ty-six came from the United King- 


International Standards for 


dom, 46 from France, 36 from Italy, 
32 from the Netherlands, 20 from 
Switzerland, and smaller delegations 
from other countries. 

The appended listing of committee 
titles provides a succinct statement 
of the scope of their activities. In 
varying degrees, these activities are 
pertinent to the work of all engi- 
neers engaged in design of electri- 
cally energized and electronic equip- 
ment. It has been possible to record 
some significant progress in interna- 
tional agreements, despite some un- 
derstandable differences in opinions 


Insulation, Motors, Components 


and viewpoints. Interest in, and sup- 
port of, standardization have come 
from a broad base of what may be 
described as rank-and-file engineers. 
Evidence of this interest and sup- 
port has undoubtedly helped the ex- 
perts and specialists to iron out 
many differences and has encour- 
aged them to resolve those that still 
exist. 

The individual reports that ap- 
pear here cover the work of com- 
mittees that are of particular inter- 
est to readers of this publication. 
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Motor-Mounting 


Dimensions 


C. W. Falls, General Electric Company, 
Schenectady, N. Y., Chief Delegate, 
USA National Committee for TEC 
Subcommittee 2B 


THE INTERNATIONAL STANDARDIZATION Of motor mount- 
ing dimensions was given further stimulus by an in- 
formal meeting of IEC Subcommittee 2B held on 
September 3. Attending this meeting were representa- 
tives from 11 foreign countries and many USA delegates 
and observers. 

No specific decisions were scheduled for this meeting, 
but the occasion afforded an opportunity for foreign 
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delegates to discuss this matter of motor dimension 
standards with a number of United States motor man- 
ufacturers and users. The meeting was extended to 
include a session on September 14, when a number of 
the foreign delegates met again with about 50 of the 
leading U.S. motor design engineers for a further ex- 
change of ideas. 

In these sessions, the chairman reviewed the prog- 
ress of the work of the subcommittee, culminating in a 
report which he announced had just been printed and 
distributed (IEC publication No. 72—Report on IEC 
Work on Standard Dimensions of Electric Motors). 
This report covers work done on frames 254 to 505 in- 
clusive (frames 160a to 315b in Metric Series ) and will 
be supplemented by a further publication in case a 
favorable vote is received on smaller frames 182 to 215 
inclusive (frames 112a to 132b in Metric Series ). 

While the report of the committee includes two 
series of dimensions, one the NEMA Series, the other 
the Metric Series, it was shown by reference to a full- 
scale drawing giving the feet dimensions of all frames 
of both series that a considerable area of agreement 
had been reached. This is particularly true of the 
heights of shaft and the widths of the motors. 

A portion of the meeting was devoted to experience 
in the use of mounting dimension standards in this 
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Including motor dimensions, temperature classification of 


insulating materials, tests and ratings for electronic components, 


some 46 standardizations recommendations were 


Electrotechnical Commission at its Jubilee meeting 


Here are special reports by U. S. delegates to key 


Main Subjects Covered by 
Technical Committees of the 


International Electrotechnical 


Commission 


Dimensions of Motors 

Classification of Insulating 
Materials 

Rotating Machinery 

Hydraulic Turbines 

Steam Turbines 

Aluminum 

Standards Voltages, Current 
Ratings and Frequencies 

Electric Traction Equipment 

Measurements 


Safety 
Components 
High-Frequency Cables 
and Connectors 
Radio-Communication 
Insulating Materials 
High-Voltage Switchgear 
Low-Voltage Switchgear 
Switchgear and Control Gear 
Electrical Ship Installations 
Internal Combustion Engines 
Electric Cables 
Ionic Converters 
Power-Converting Equipment 
Electric and Magnetic 
Magnitudes and Units 


made by the International 
held recently in Philadelphia. 


committees. 














Letter Symbols and Signs 
Coordination of Insulation 
Electroacoustics 

Extra-High Voltages 
Flameproof Enclosures 
Capacitors for Power Systems 
Lamps 

Lamps Caps and Holders 
Fluorescent Lamp Auxiliaries 
Lamps and Related Equipment 
Primary Cells and Batteries 
Lightning Arresters 
High-Voltage Tests—Insulators 
Lightning Arresters 

Electronic Tubes and Valves 
Nomenclature 





country and was highlighted by remarks by J. M. 
Morgan, Cincinnati Milling Machine Company, Chair- 
man of the Electrical Equipment Committee of 
NMTBA. Mr. Morgan, speaking as a machinery manu- 
facturer and user of motors, pointed to the value of 
NEMA Standards as indicated by their successful use 
since their adoption in 1929. He stressed that these 
standards covered the important mounting dimensions 
to give mechanical interchangeability between motors 
of different manufacture without limiting the motor 
designer as to flexibility of his internal design features. 
He suggested that international standardization of mo- 
tor dimensions might later very well include a stand- 
ardization of motor characteristics so that interchange- 
ability from a performance standpoint as well as 
mounting dimensions could be provided. He urged 
completion of the work of this subcommittee on stand- 
ardization of motor dimensions, with the idea that the 
great benefits derived from the NEMA standardization 
in this country could be obtained on a universal basis. 

In the general discussion, the delegates from many 
other countries, and particularly the Indian delegate, 
stressed the need for one series of dimensions and ex- 
pressed hope that a study of the report would lead to 
final adoption of one series. 

The French delegate reviewed the French motor 
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standards and voiced the belief that a universal stand- 
ard could be based on the ISO and ISA Series of pre- 
ferred numbers. Some of the other foreign delegates 
expressed the hope that the millimeter system of meas- 
urement might in the foreseeable future be adopted in 
the United States and United Kingdom, but no one 
present expressed any optimism whatever on this tak- 
ing place. 

The chairman summarized the discussion by stating 
that, at the present stage, no agreement could be 
reached on one single series of dimensions, and that if 
such a standard is to be based on preferred numbers, 
the matter of first unifying the two systems of preferred 
number series must be worked out. He emphasized 
that the report, showing two series of dimensions, rep- 
resented the best compromise in the light of motor 
manufacturing practice today in the millimeter and 
inch countries. Until one single standard has been es- 
tablished, each country must choose from one of the 
two series. Further study however may gradually bring 
about a demand for reconciling the differences and 
combining these series into one universal series. 0 0 0 


Reference 


“International Motor Standards,” C. W. Falls, Exec- 
TRICAL MANUFACTURING, May 1954, p. 154. 
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Components 


for Electronic 


Equipment 


Leon Podolsky, Sprague Electric Company, 
North Adams, Mass., Chief Delegate 

and Technical Advisor, USA National 
Committee for IEC Subcommittee 12-3 





IEC SuscomMMirTEE 12-3 on Components for Electronic 
Equipment met from September 1 through September 
7. Representatives of some 15 nations took part in the 
technical activities of this section. The Chief United 
States Delegate acted also as USA Technical Advisor 
in association with the chairman working on each of 
the component specifications which were discussed. 
These delegates were generally the chairmen of the 
subject component committee of the Radio-Electronics- 
Television Manufacturers Association Engineering De- 
partment and were as follows: 

Paper Dielectric Capacitors, J. D. Stacy, General 
Electric Company; Electrolytic Capacitors, J. W. Max- 
well, P. R. Mallory & Company; Mica Capacitors, A. H. 
Postle, Sprague Electric Company; Composition Re- 
sistors, J. Marsten, International Resistance Co.; and 
Ceramic Capacitors, J. D. Heibel, Erie Resistor Cor- 
poration. 

Basic to all IEC component specifications is an inter- 
national document previously approved by all nations, 
including the United States, known as BCMT or IEC 
Publication 68, which covers the basic procedures, 
equipment and methods for testing components. The 
United States committees reviewing IEC specifications 
on components found themselves in substantial dis- 
agreement with test requirements of BCMT since the 
test conditions and apparatus in some cases were sub- 
stantially different from standard procedures used in 
the United States. One of the most troublesome pro- 
visions of BCMT was a requirement for bump testing 
all components in a particular bumping machine which 
happened to be standard practice in Great Britain. 
United States committees had found this bumping ma- 
chine nonreproducible and unreliable in results. 

A special task force of the RETMA Engineering 
Department was established six months prior to the 
IEC meeting under the chairmanship of E. W. Bisson 
of General Electric Company, Syracuse, to prepare a 
consolidated United States recommendation for the 
modification of BCMT and to bring the test require- 
ments into line with United States practice, and par- 
ticularly with the test methods called for in MIL Stand- 
ard 202. 

The USA Committee was successful in obtaining con- 
sideration for modification of BCMT and all require- 
ments for bump testing were suspended. Its proposals 
for vibration testing as a substitute are to be considered. 
Some question arose as to the relative severity of stand- 
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ard United States humidity tests in comparison with 
the 28- and 84-day damp tests called for in BCMT 
and an international committee consisting of repre- 
sentatives from the United Kingdom, France, the 
Netherlands and the United States have outlined a 
round-robin series of tests on lots of 800 varied com. 
ponents to compare directly the effects of the various 
tests proposed. 

The British have substantial data to show that the 
28-day and 84-day tests now called for closely correlate 
with performance found in actual tropical conditions 
over a period of years. The United States-proposed 
humidity tests are performed at a somewhat higher 
temperature for shorter periods of time. Some doubt 
exists as to proper correlation. The round-robin tests 
should settle this question. 

Work was completed on four specifications which are 
to be circulated internationally under a six months’ trial 
rule procedure. These cover paper dielectric capacitors, 
electrolytic capacitors, ceramic capacitors and compo- 
sition resistors. To be circulated under a two months’ 
trial rule for editorial corrections are a color code stand- 
ard for marking of paper dielectric capacitors and a 
color code standard for ceramic dielectric capacitors. 
An article specification was prepared covering small 
mica capacitors which is now to be circulated for engi- 
neering comment to all nations, although this specifi- 
cation has not yet advanced to a point where it can be 
approved for trial use. 

A substantial program of future work was laid out on 
electronic components and a proposal was made to the 
IEC Committte of Action that the subject of compo- 
nents be made a main technical committee rather than 
a subcommittee of Radio because of the broad applica- 
tion to other fields of activity in the rapidly expanding 
work on components. N00 


Insulating 


Materials 


K. N. Mathes, General Electric Company. 
Schenectady, N. Y., Chief Delegate, 

USA National Committee for TEC 
Subcommittee 2C, and Joint Chief 
Delegate for Committee 15* 





TECHNICAL SUBCOMMITTEE 2C: Temperature Classifica- 
tion of Insulating Materials met in Philadelphia dur- 
ing September 1 and 2 to consider a proposal for the 
temperature classification of insulating materials 
2C( Secretariat )10 which had been developed at a pre- 
vious meeting in London. (1)** The agenda included 
Tide someery is a condensation of the unofficial report prepared by Mr. 
Mathes for the IEC committees noted. No opinions or conclusions are give®, 


nor intended. 


**Italic numerals apply to Cited References at the end of Mr. Mathes’ text. 
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also a study of the document pre pared by the National 
Committee 2C(USA)5 entitled, “Test Procedure for 
Evaluation of Systems of Insulating Materials for 
Random-wound Electric Machinery.” 
The official report on the decisions of the TC-2C Sub- 
committee is short and can be quoted completely: 

1. After discussion of document 2C( Secretariat ) 10, 
a number of amendments, based principally on the 
comments received from the National Committees, 
were agreed. It was further agreed that the Secretariat 
should prepare a revised document and to recommend 
that this should be circulated to the National Commit- 
tees under the six-months’ rule. 

2. The U. S. National Committee undertook to pre- 
pare a revised version of document 2C(USA)5 and to 
send it to the Secretariat for scrutiny, after which it 
would be sent to the Central Office of the IEC for cir- 
culation to the National Committees under a Central 
Office reference for study. 

Behind these decisions lay a good deal of study, dis- 
cussion, growth in understanding and friendly com- 
promise. For example, it was agreed that qualifying 
paragraphs modifying the proposed temperature classes 
should be included in the section with them rather than 
in the introduction. The definitions for the te mperature 
classes were considered carefully. Opinion differed but 
it was felt generally that the definitions should be broad 
because rigid classes could no longer exist and that a 
system of materials evaluation would prove to be the 

only long term solution. Some comment indicated that 
too great an emphasis might be placed on the tempera- 
ture limit of each class and the contrary opinion was 
expressed that with broad definitions only the tem- 
perature of the class was truly defining. 

A panel to consider the resolution of comments on 
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a proposed international 
POLYVINYL CHLORIDE -ACETATE handbook on insulating materials to be developed by IEC TC15. (See [ @ crceien 
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that follows on the next 


obtained by extrusion 


the definitions and the introductory paragraphs was 
set up. After discussion of the panel report, the defini- 
tions were written as follows with the proviso that they 
would be subject if necessary to editorial revision by 
the Subcommittee secretariat: 

“Only experience or adequate acceptable tests pro- 
vide basis for rational temperature limits. Such expe- 
rience and test are recognized in establishing tempera- 
ture limits for insulation. 

“List of materials as given in the appendix are in- 
tended to be useful as a guide but are not mandatory 
in setting temperature limits. 

“Insulation may be grouped into the following recog- 
nized classes: 

“Class Y insulation consists of materials or combina- 
tions of materials such as cotton, silk and paper with- 
out impregnation. Other materials or combinations of 
materials may be included in this class if by experience 
or accepted test they can be shown to be capable of 
operation at Class Y temperatures. 

“Class A insulation consists of materials such as cot- 
ton, silk and paper when suitably impregnated or 
coated or when immersed in a dieléctric liquid such as 
oil. Other materials or combinations of materials may 
be included in this class if by experience or accepted 
test they can be shown to be capable of operation at 
Class A temperatures. 

“Class E insulation consists of materials or combi- 
nations of materials which by experience or accepted 
test can be shown to be capable of operation at Class 
E temperatures (materials possessing a degree of ther- 
mal stability allowing them to be operated at a tem- 
perature 1 5 C higher than Class A materials). 

“Class B insulation consists of materials or combina- 
tions of materials such as mica, glass fiber, asbestos, etc., 
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with suitable bonding substances. Other materials or 
combinations of materials, not necessarily inorganic, 
may be included in this class, if by experience or ac- 
cepted test they can be shown to be capable of oper- 
ation at Class B temperatures. 

“Class F insulation consists of materials or combina- 
tions of materials such as mica, glass fiber, asbestos, etc.. 
with suitable bonding substances as well as other 
materials or combinations of materials, not necessarily 
inorganic, which by experience or accepted test can be 
shown to be capable of operation at Class F tempera- 
tures (materials possessing a degree of thermal stability 
allowing them to be operated at a temperature 25 C 
higher than Class B materials ). 

“Class H insulation consists of materials and combi- 
nations of materials such as suitable silicone rubber and 
mica, glass fiber, and asbestos, with suitable bonding 
substances such as silicone resins. Other materials or 
combinations of materials may be included in this class 
if by experience or accepted test they can be shown to 
be capable of operation at Class H temperatures. 

“Class C insulation consists of materials or combina- 
tions of materials such as mica, porcelain, glass and 
quartz without or with an inorganic binder. Other ma- 
terials or combinations of materials may be included in 
this class, if by experience or accepted test they can 
be shown to be capable of operation at temperatures 
above the Class H limit. Specific materials or com- 
binations of materials in this class will have a tempera- 
ture limit which is dependent upon their physical, 
chemical and electrical properties.” 

After preliminary discussion of the lists of materials 
appended to 2C( Secretariat ) 10, it was recognized that 
the comments would likewise be difficult to resolve and 
a panel was appointed comprising delegates from Den- 
mark, France, Germany, Sweden, Switzerland, United 
Kingdom, with Dr. L. J. Berberich of the United States 
as chairman. The panel was instructed to consider the 
comments contained in the documents from France. 
Israel, Switzerland, United Kingdom and the United 
States. This panel found complete agreement to be im- 
possible but attempted the best compromise possible. 
Clarification of the list of materials was obtained and 
duplicate listing of materials in several classes elim- 
inated. 

It was agreed unanimously that the amended docu- 
ment 2C( Secretariat )10 should be editorially revised 
by the Secretariat and submitted for approval under 
the six-months’ rule. 

In discussion of document 2C( USA )5—Test Proce- 
dure for Evaluation of Systems of Insulating Materials 
for Random-Wound Electric Machinery—representa- 
tives from the United States explained that this docu- 
ment was an example of the evaluation approach to 
the temperature classification of insulating materials 
and that it was desired that it be published by the IEC 
for trial use. Considerable discussion indicated that the 
method had not been used to any extent outside of the 
United States and should not in consequence be pub- 
lished as an official document. It was suggested, how- 
ever, that the method could be published for trial use 
as a Central Office document and as such would have 
official recognition and could be circulated to the Na- 
tional Committees for trial use and study. 

P. L. Alger of the United States pointed out that a 
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revision of the method described in 2C(USA)5 was 
being prepared by the AIEE and should be available 
by January 1955. (2) It was agreed that this revised 
version of 2C(USA)5 should be sent to the secretariat 
of 2C for scrutiny and transmission to the Centra] 
Office with recommendation that it be published as g 
Central Office document. 

Meetings of Technical Committee 15 on Insulating 
Materials and its associated Experts Committee were 
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Mineral oils, vegetable oils, chlorodiphenyls, 
flourine derivates, silicone fivids, sulfones, etc. 


Air, hydrogen, helium, nitrogen, etc. 















opened with a joint meeting of the main and experts Chairman Country _ U. S. Delagate 
committee with the purpose of defining clearly the re- Experts Committee E. F. Seaman U. S. A. K. N. Mathes 
lationship and division of work between the two com- 
mittees. It was apparent from the importance, wide Dielectric Strength A.Collins United R. W. Chadbour 
scope, and the large amount of work in progress, that Kingdom A 
caaaiel organization was needed. Volume and Surface A. H. Scott U.S.A. 4. H. Scott 

On the basis of a United States proposal, unanimously Resistivity 
| accepted, the following tentative organization was set and Insulating 


: ‘ . Resistance 
snresentatives are i . ie 
up (repres¢ ntatives are interim appointments ): racking P. D. Poppe Norway r teas 


Working Groups 







CLASSIFICATION OF ELECTRICAL INSULATING MATERIALS 




















NOTE: A. This classification was developed by the Swiss members of the IEC Technical Committee 15 (insulation experts) 
ot the suggestion of the full committee meeting at Opatija, Yugoslavia. It was submitted to IEC TCI5 at the recent 1954 
Jubilee Meeting in Philadelphia and is now being further developed as a project of Working Group 5 of TC15, under 
the chairmanship of Dr. G. de Senarclens of the Swiss committee. The original classification has been eisieanit for 
reproduction here 


NOTE B. The term liquid denotes oll fluid or viscous insulating materials that form a plane surface under the influence 
of gravity 


NOTE C Ihe term solid denotes all hard or soft insulating materials that do not form a @lane /suelacewadec: tive 
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Ceramic products 


molded products . 


Thermoplastics moldings, etc. ae 
a ae 
insulating 


Casein plastics, 
hard rubber, etc. 


Polyisobutenes, etc. 
polyvinyl chloride, polyamide, teflon, polyester, etc. 


Cellulosic paper, asbestos paper, cotton fabrics, 


Synthetic monofilaments: nylon, saran, etc. 
glass fabrics, etc. 


Asbestos fibers, inorganic powders, etc. 


Yarns, threads, cords, etc. 
butyrate, ethyl celluloses, polyethlene, polystyrene, 


Cellophane, cellulose acetate, cellulose acetate- 


Laminated phenolics, laminated aminoplastics, 


asbestos papers, varnished cotton fabrics, 
laminated polyesters, built-up mica, etc. 


varnished glass fabrics, etc. 
Built-up mica, mica tapes, built-up mica 


Varnished cellulosic papers, varnished 
board, built-up mica cloth, etc. 


Varnished yarns, varnished threads, 


varnished cords, etc. 
Thermosetting moldings, etc. 


Ceramic parts, etc. 








Voltage 


R. Langlois- France 
Endurance and 


Bertholet 


T. Dakin 





Ionization 

Encyclopedia G. de Senar- Switzerland L. J. Berberich 
( Classification ) clens 

Dielectric Constant H.Roelig Germany I. Easton 
and Loss 

Thermal Stability J.F.Detxer U.S.A. J. F. Dexter 


Considerable discussion of the scope and jurisdiction 
of TC15 brought out the difficulty in definition and 
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often of translation into the different languages. Foy 
example, the English word “insulation” is represented 
by three French words about as follows: 
Isolant—The basic insulating material 
Isolation—An insulated item such as insulation of 
magnet wire 
Isolement—An insulation system (combination of 
materials ) 
Other committees such as TC-2C have and should 
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Pigmented cellulose lacquers, pigmented solutions 


Natural and synthetic waxes with tillers, asphalt 
of natural or synthetic resins, etc. 


compounds with fillers, etc. 
Cellulose lacquers, solutions of natural or 


synthetic resins, etc. 


Wet mica tape, etc 
Natural and synthetic waxes, asphalt compounds, etc. 





consider insulation systems (Isolement ). After discus- 
sion, it was agreed generally that insulating materials 
must often be considered in combinations as used in 
order to undertake significant evaluation. In conse- 
uence, TC-15 might consider systems ( particularly 
simple combinations of materials ) if the emphasis is 
Jaced on the evaluation of materials rather than on 
the system as a whole. . . 
Liaison with the International Standards Organiza- 
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varnishes containing synthetic resins (paints), etc 





Hardenable sealing and filling compounds, etc. 
Unsaturated polyester resins, epoxide resins, 
Unsaturated polyester resins, epoxide resins, 
phenolic casting resins containing pigments 

or fillers, etc. 


Pigmented oil-varnishes (paints), pigmented 
phenolic casting resins, etc. 
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tion (ISO ) was discussed and members appointed deal- 
ing with rubber, lac, mica and plastics. 

Considerable discussion of conditioning procedures 
and standard atmospheres brought forth a resolution 
that the matter of conditioning be referred to the Com- 
mittee of Action with the suggestion that a specific 
committee be set up on this subject. It was agreed 
finally that conditioning applied to many areas of activ- 
ity and the resolution passed. 

Working Group 1 on Di- 
electric Strength reported 
progress. The proposed 
method for Dielectric 
Strength, 15( Secretariat )9, 
has received official com- 
ments from several coun- 
tries. 

Working Group 2 on Sur- 
face, Volume and Insulation 
Resistance reported agree- 
ment on 15 Experts (USA)3. 
Volume and Surface Resis- 
tivity had been obtained af- 
ter amendment and discus- 
sion of comments. The meth- 
od was approved for submis- 
sion under the six months’ 
rule of the IEC after an 
amended method as revised 
by the Secretariat had been 
issued to the members of 
TC-15. Progress was report- 
ed on the method for Insu- 
lation Resistance 15(Switz- 
erland )2. 

Progress was reported by 
Working Group 3 on the 
method for tracking. The 
United Kingdom delegates 
had presented an un-num- 
bered document which de- 
scribed experimental work 
by the Electrical Research 
Association (British). This 
work compared the British 
and Norwegian methods 
stating that the Norwegian 
method was tedious, had no 
indefinite end point, and re- 
sulted in erosion of elec- 
trodes. 

Working Group 4 report- 
ed progress on the Ionization 
Test 15 Experts( France )4. 
In considering the problem 
of voltage endurance, it was 
apparent that tests must be 
made on composite insula- 
tion systems to be meaning- 
ful. In response to a question 
about the inclusion of oil, it 
was agreed that solids im- 
pregnated with insulating 
liquids would be considered. 
Properties of oil are the 
scope of another committee. 
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Working Group 5 reported the initial Swiss efforts to 
organize the knowledge and properties of insulating 
materials. Examples of the proposed approach were 
given. In the first chart, an overall classification of in- 
sulating materials into broad groups or types is made. 
This fairly complete chart can be added to at will and 
shows in one place the scope of the overall classification. 
The second chart illustrates how individual materials 
of one type can be listed together with a brief com- 
parison of properties. 

Each chart, of course, must be completed and many 
others prepared like it. Finally, a detailed description 
of each specific insulating material should be written 
giving properties, limitations, precautions to be used in 
application, etc. A detailed description of Teflon was 
given in illustration. [The two charts are reproduced 
here in condensed form on the preceding pages.—Ed.] 

It was recognized that the proposed classification re- 
sulting in sort of encyclopedia on insulation would be 
a formidable task. Doubt was expressed that the de- 
scription activity belonged in TC-15 since standards 
were not directly involved. Despite some pessimism, 
it was agreed that work should be progressed as rapidly 
as possible. Great appreciation and enthusiasm was 
expressed for the work begun by the Swiss delegation. 

Progress was reported by W orking Group 6 on Di- 
electric Constant and Losses. Discussion indicated that 
a method might be patterned after the present revision 
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J. W. MeNair, Assistant Technical Director, 
American Standards Association; also 

Secretary of the USA National Committee of 
the International Electrotechnical Commission 


A TOTAL OF 43 international recommendations were 
brought to the final stages of approval at the IEC Ju- 
bilee. These are summarized in the appended tabu- 
lation. 

In addition to the work of committees on motors, 
insulation, and electronic components, already dis- 
cussed in the peeceaees sections, the work of Technical 
Committees 24, 25, 29, 33, 35 and 39 are perhaps most 
interesting to the readers of this publication. The work 
actually completed in these committees is now detailed: 

Committee 24—Electrical and Magnetic Magnitudes 
and Units: The following subjects will be voted upon 
by letter ballot and returned within a six months’ pe- 
riod: the name to be given to MKSA System; sign of 
reactive power; rationalization of electromagnetic field 
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of ASTM D150 (USA), 
complete. 

Based on the report of Working Group 7 on Thermal 
Stability, it was agreed that Document 15(U SA)2 
should be recommended for publication as a Central 
Office Document for study and trial use with Document 
15( USA )7 as an appe ndix. This method for the ev alua- 
tion of the thermal stability of enameled magnet wire 
and varnish in combination is only the first of a series of 
such test methods under de -velopme nt in the United 
States. Such methods should be studied and modified 
where necessary by cooperative effort of the various 
interested countries. O00 


since this method is very 
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equations; the definition of the magnitudes “magnetiza- 
tion” and “magnetic polarization”; and the name to be 
given to the unit of magnetic induction in the Georgi 
System. The group chose the name Tesla for this unit. 
The Georgi System will be used throughout all IEC 
publications instead of the old CGS System; however, 
the CGS units may appear by the side of the Georgi 
units during the period of transition. 

A proposal was also made to ask the Committee on 
Nomenclature to reconsider certain definitions accord- 
ing to recommendations made by the committee. These 
included reactive power, complex power, permeability, 
permitivity, and others. 

The Secretariat of the Committee, France, will draw 
up a document giving all the resolutions of TC 24, ap- 
proved by IEC since its foundation. This will provide 
a dictionary of magnetic magnitudes and units for elec- 
trical engineers and others interested in electrical 

equipment all over the world, so that regardless of the 
language he speaks, the engineer will have no difficulty 
in understanding an international standard. 

Committee 25—Letter Symbols and Signs: Prelim- 
inary work was done on a revised international stand- 
ard. Symbols for electronics and telecommunications, 
for internal or intrinsic ene rgy, for vectors and phasors, 
for the term Gauss, and cor the number of slots in an 
electric machine, are only a few of the symbols added 
to the committee’s previous sugge stions. France, the 
Secretariat of the committee, is preparing a draft of the 
recommendations to be submitted at the next IEC 
meeting. 

Committee 29—Electroacoustics: It was agreed that 
the scope of this committee will be revised as follows: 

“To. prepare international recommendations _ for 
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standardization in the tield of electroacoustics, includ- 
ing generating, transducing, recording, and reproduc- 
tion of sound (infra-sound and ultra-sound) and of 
such objects in the field of acoustics as may be allotted 
it through the Committee of Action of IEC in agree- 
ment with the Council of the ISO (International Or- 
ganization for Standardization ).” 

In connection with the scope, Committee 29 recom- 
mended that their work and that of the ISO Commit- 
tee on Electroacoustics, TC43, be coordinated by a 
steering committee to be composed of the chairmen 
and the secretary of each committee. 

Technical Committee 33—Capacitors for Power Sys- 
tems: The use of capacitors has. grewn so rapidly for 
the past 15 years that standards in the different coun- 
tries have been developed to meet immediate require- 
ments. In many cases these standards have varied 
widely from each other. 

It is the hope of Committee 33 that its work may 
help eliminate variations that cause misunderstandings 
in submitting and accepting bids for capacitors from 
country to country. 

At the Philadelphia meeting, the different points of 
application of capacitors were defined, methods of 
choosing capacitors for given operating conditions were 
outlined, and suggestions were prepared concerning 
maintenance. These will be printed and circulated as 
Part 2 of the IEC Recommendation on Shunt Capac- 
itors. 

Technical Committee 35—Primary Cells and Bat- 
teries: The work of this committee covers the dimen- 
sions and requirements for primary cells and batteries, 
and their performance. The present publication is for 
dry cells and batteries usually having manganese diox- 
ide polarizers. 

The scope of this committee was modified to read: 
“To enumerate the types of primary cells and batteries, 
corresponding to the most current need, to define their 
characteristics, to ensure the changeability and to ra- 
tionalize the number of types of cells in use.” 

Material was also added on terminology and designa- 
tions to be used for the batteries, on dimensions and 
terminal arrangements and markings of cells and bat- 
teries, and on tests to be used to estimate their per- 
formance. 

On ratings, 1.5 volt was given for a cell and the rated 
voltage of a battery, a multiple of 1.5 volt. The cells 
and batteries were classified as follows: 


Portable lighting Low voltage for radio (A) 
Industrial uses High voltage for radio (B) 

Low voltage for hearing aids Combines high and low voltage 
High voltage for hearing aids (A.B.) 


Committee 39—Electronic Tubes and Valves: Two 
documents will be published by the central office of 
IEC on electronic tubes and valves bases and outlines. 
The following other documents will be circulated to 
the national committees for vote by letter ballot: (1) 
Dimension of Subminiature Tubes and Valves, Bases 
and Outlines; (2) Caps for Electronic Tubes and 
Valves; (3) Two Supplements to Publication 67, one 
on additional bases and gages and another on valve 
outlines. 

Further information on each of the committee’s rec- 
ommendations will be available from time to time from 
the American Standards Association. OOo 
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EC Standards Recommendations 


Acted on at 1954 Meeting 


A. Six of a total of 43 recommendations acted upon 
were: 


l 


B. N 


. The third edition of Publication No. 48, Rules 
for Electrical Traction Motors, embodying 
modifications to the second edition which had 
been approved 

. First edition of the Specifications for Electri- 
cal Equipment Installed on Motor Vehicles 

. Part I of Chapter II of the Specifications for 

High Voltage Circuit-Breakers: This will be 

published as it stands and the differences exist- 

ing between the U. S. National Committee on 
the one hand and the other National Commit- 
tees on the other hand will be re-examined in 

a few years’ time, when a complete second edi- 

tion of the specification is prepared. 

First edition of the Rules for Porcelain Insu- 

lators for Overhead Lines, after revision of the 

present draft by an editorial committee 

. Electronic Tube and Valve Bases 

. Electronic Tube and Valve Outlines 


ine International Recommendations are to be 


circulated for final reconsideration by mail vote with- 


in two months by all IEC National Committees. 
These include: 


1. 


2 
ou 
4 


Nn 


9. 


C. T 


Specifications for paper dielectric capacitors 

. Color code for paper dielectric capacitors 

Specifications for tubular fluorescent lamps 

. Dimensions for medium and large prefocus 
lampholders 

. Specification for ballasts 

. Rules for glass insulators for overhead lines 

. Supplement to Publication 67, Part I Bases for 
Electronic Tubes and Valves 

. Tests on impregnated, paper-insulated, lead- 

covered cables (solid type) for voltages of 10 
kv to 66 kv: These will be revised to include 
the amendments agreed upon at Philadelphia 
before being circulated. 

Construction of the enclosures of flameproof 
electrical apparatus: These recommendations 
will be revised to take into account the tech- 
nical and editorial improvements agreed on, 
and will be circulated. 


wenty-eight International Recommendations are 


to be circulated for final approval by mail vote within 
six months and by all IEC National Committees. 
These include: 


5, 


Groups 65 and 70 of the International Electro- 
technical vocabulary covering electrobiology 
and radiology 


Recommendations for classification of insulat- 
ing materials 


3. Rotating machinery 

4. Four standards on aluminum 

5. Eight standards on radio communications 
6 


- Volume and surface resistivity and insulating 
resistance test methods. 
. Electric and magnetic magnitudes and units 


8. Audio-apparatus—characteristics to be speci- 


fied for application purposes 


9. Supplement to IEC specification for tungsten 


filament lamps having a life of 2500 hr 


10. Ceramic caps, small and medium 


11. 


Dimensions of subminiature tubes and valves, 
bases and outlines 


12. Caps for electronic tubes and valves 
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Adapting Digital Techniques 







Bernard M. Gordon, Technical Vice-President 
Anpbor ContTrROLS Drviston, Epsco, INc. 





for Automatie Controls—lI 


The new “operational-digital’’ techniques combine the advantages 


of the two conventional computing methods, analog and programmed-digital. 
But, most important is the fact that the hybrid system can offer the simplicity 


and economy needed to spur industrial applications of computer control. 


ALTHOUGH MANy interesting applications of computer 
techniques have been projected in the fields of auto- 
matic control, comparatively little actual work has been 
done up to now. This lag appears to be due to lack of 
understanding of computing methods among designers 
and to the cost, complexity and reliability character- 
istics of available systems. This situation is helped con- 
siderably by the development of “operational-digital” 
techniques. These are actually a combination of the 
conventional analog and programmed-digital methods 
and often provide the full advantages of both. Yet, the 
new techniques make possible the organization of ele- 
mentary functional units into simple systems. 

In analog systems, the variables to be represented or 
controlled are physically characterized by parameters 
which may vary over a limited range. For example, a 
varying voltage may be proportional to, and thus rep- 
resent, a varying parameter. Similarly, mechanical shaft 
positions, signal frequencies, light intensities, etc., may 
be made to represent system variables. The possible 
accuracy and ultimate reliability of analog systems are 
limited by the degree to which it is practical to design 
and construct precision components. It is this require- 
ment for precision that imposes economic restrictions. 
Practical complex analog systems are limited to over- 
all accuracies of somewhat less than one part in a thou- 
sand. Offsetting these factors, analog instrumentation 
provides several definite advantages. First, since an 
analog control is, in essence, a visual working model of 
the control function being performed, the design of a 
given system reduces to the interconnection of com- 
ponents in a straight-forward “operational” manner. 
Functional units such as gears, potentiometers and syn- 
chros, each performing a specific operation, are ar- 
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ranged so that the overall transfer function has the de- 
sired properties. For example, if the purpose of a con- 
trol is to multiply an input quantity by two, an observer 
would be able to see gears function to provide two turns 
of an output shaft for each single turn of the input shaft. 

The second advantage of analog operational tech- 
niques is their continuous nature, making them funda- 
mentally suited for application in closed-loop systems. 
Particularly when the control function is complex, the 
operational system may actually respond faster, or show 
less lag, than is sometimes possible with the periodic 
sampling operation of programmed-digital systems. 
However, some basic operations, such as the generation 
of certain mathematical functions, which are not readily 
physically representable in model form, are difficult to 
instrument with analog components. In summary, the 
analog approach involves functional units which may 
be operationally interconnected to provide high-speed, 
continuous control, but which are limited in precision 
and handicapped in certain applications. 

In direct contrast to proportional analog form, the 
digital technique allows the data to be represented as 
a series or set of characters which may attain only cer- 
tain discrete values. In other words, digital systems are 
characterized by the processing of information in lan- 
guage form. Digital techniques thus have inherent re- 
liability, since the functional components need be but 
simple elements capable of representing only a rela- 
tively few discrete conditions. The basic fact that data 
or commands may be represented in an unique discrete 
form means that any degree of accuracy may be ob- 
tained and maintained, provided a sufficient number 
of characters are used. 

Data processing in digital systems is generally carried 
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FIG. 1—Some sources of unitary-rate data. These transmit signals 
which can be applied to a digital computer directly without conversion. 


out by means of an ordered program. Functions are 
broken down into elemental operations which are exe- 
cuted in a specific order. Generally the machine must 
have a large and often costly internal memory to pro- 
vide storage of data and commands.* Now, taking the 
previous elementary problem, multiplying an input 
quantity by two is a much more complex operation. In 
the first place, digital techniques are not continuous. 
Instead, the computer must sample the input quantity 
periodically to determine if any change has taken place. 
For multiplication, the input is transferred to the mem- 
ory. Each digit of the input is then taken singly from 
the memory, multiplied by two in accordance with the 
program previously inserted in the machine and the 
result returned to the memory. After all digits have been 
operated on, the output is made available. Note that 
the procedure here is almost identical to that followed 
by the human mind in performing multiplication. 


It is seen that in digital control systems the computer 
must continually sample data, transfer to storage, oper- 
ate as programmed, transfer to storage, generate con- 
trol data, etc. This takes time. As a consequence, either 
the rate of sampling must be limited or the computer 
must operate at extremely high speed, or both. Offset- 
ting these limitations, one strong advantage of the dig- 
ital computer is that its program can be arranged to 
perform any type of mathematical operation. It is not 
restricted by the availability of suitable components 
as is the analog computer. 

In summary, the discrete programmed action of digi- 
tal computer techniques provides the basis for the de- 
sign of control systems having desirable qualities of 


*See “Fast-Acting Digital Memory Systems” by I. L. Auerbach, ELectricat 
Manuracturinc, October and November, 1953. 
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reliability and versatility, yet which are generally quite 
complex and expensive. Often the programming re- 
quirement negates the utility of this type of instru- 
mentation in systems where time between receipt of 
input information and computed response must be 
small. It is seen, therefore, that both programmed- 
digital and operational-analog computers have some 
shortcomings. However, it is possible to design a hybrid 
system which combines many of the advantages of the 
conventional computers while avoiding their faults. 
Operational-Digital Techniques. In the hybrid sys- 
tem, digital techniques are used in functional units 
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FIG. 2—Schematic of basic rate multiplier. 
The output is the product of the input 
pulses x and the numeric code y. 





which may be laid out in operational form for any spe- 
cific system requirement. These techniques do not al- 
ways provide the optimum solution and are by no 
means a panacea. Their profitable application is gen- 
erally economically possible only when especially de- 
veloped novel components are applied. But very often 
the operational-digital approach has advantages, both 
economic and functional, over either the analog or 
programmed-digital types. 

The techniques to be discussed have as their objec- 
tives the provision of computer-type systems having 
these characteristics: 

1. More precision than is possible through use of 
analog techniques and at lower cost. 

2. More complete control than is possible with pro- 
grammed-digital units and at higher speeds but with 
less complexity. 

3. Ability to accept input data in the form in which 
it actually occurs in the system being controlled, yet 
which can be set up in the numerical language of 
human beings without recourse to accuracy-limiting 
transducing elements. 

4. Reliable, low-power-consuming, compact design 
based on a few tailored functional building blocks. 

5. Suitability for easy integration with existing con- 
~— and possession of similar transfer functions. 

6. Computation and processing rates that can be 
as to the physical control rates so that lower 
speed and more reliable types of components may be 
employed. 

In considering a control or measurement system for 
a specific application, it is well to weigh the forms of 
data occurrence and to match the system instrumenta- 
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FIG. 3—Four-digit multiplier timing dia- 
gram. Marks at top represent the 16 input 
pulses. These pulses are allowed to arrive at 
the output station depending on the open or 
closed conditions of gates a}, a2, ete. 











tion to those forms. It has been observed that the phys- 
ical world is a continuously moving analog system, and 
that, generally, digital techniques are not immediately 
applicable. However, a little reflection reveals that, 
conversely, many physical occurrences are basically dis- 
crete actions or may readily be interpreted to be such. 
Physical functions often occur in “unitary-weighted” 
discrete bits. Fig. 1 illustrates a few sources of unitary 
rate data. 

As an illustrative example, consider the use of the 
doppler phenomenon as the basis for the analysis of 
motion. When energy of frequency f is reflected from 
a Mov ing object, the returned energy undergoes an * ‘ap- 
parent” frequency shift, fp, the doppler frequency. This 
doppler frequency is proportional to the velocity of the 
object under observation and is often used as the basic 
source of data in velocity-measuring, tracking and navi- 
gational systems. 

Hitherto, in analog systems, the frequency -velocity 
information has been converted to either shaft rotation 
rate or proportional voltage. Consequently, the data 
processing has been undertaken in these forms so that 
to determine position, for example, proportional volt- 
ages must be time-integrated with complex circuitry. 
In any system of this type, scale factors, conversion 
accuracy, component precision etc. become limitations, 

Now consider an alternative method of data inter- 
pretation. The doppler relation is of the form 


where 


fo=k f=ky, (1) 


fo=doppler frequency 
v=velocity to be measured 
f =transmitted frequency 
c = propagation velocity 
4 =transmitted wavelength 


Thus, it is seen that frequency is proportional to 
velocity, or cycles/second is proportional to distance/ 
second. Removi ing time from the relation, we imme- 
diately see that each cycle of the received data repre- 
sents a definite distance traveled. To integrate, then, 
it is merely necessary to count the number of cycles 
received. No conversions are required. The ‘only 
limitation in accuracy in this particular example is the 
wavelength of transmission and the number of digits 
carried in the counting device. It is important to note 
that, as long as the signal is regarded as having a fre- 
quency proportional to the varying parameter, it must 
be considered to be an analog function. But, once a 
unique discrete meaning can be applied to each cycle 
or pulse (i.e., each pulse becomes a symbol of 
language), the occurence can be said to be digitally 
characterized. 

Similarly, events such as the breakdown of nuclear- 
energy; conversion of mechanical translation into gear- 
tooth motion; resonant cyclic vibrations; the completion 
of units on production lines; and the passing of time 
intervals may be interpreted as a series of incremental 
occurrences that together indicate the rate of a con- 
tinuing process. The physical details related to the 
instrumentation of measurement systems involving 
events such as those shown in Fig. 1 will be considered 
later in this article. 

It is particularly important in closed-loop industrial 
control and measurement systems that the incoming 
data be processed in time to generate appropriate 
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commands so as to properly 
control the process. A com- 

uter which must provide 
results at speeds commensu- 
rate with the rate of opera- 
tion of the process which it 
controls has been termed a 
“real-time” computer. A real- 
time process-control com- 
puter may be contrasted to a 
business-machine computer 
which, although it may have 
to work at high speed to 
process all the data, is not 
required to complete its ma- 
nipulations simultaneously 
with another related process. 
(Note, however, that to the 
extent that the results of their 
listings, tabulations, etc. af- 
fect future business opera- 
tions and, hence, the data 
which may then be handled, 
business machines do have 
some real-time considera- 
tions.) Operational - digital 
techniques lend themselves 
readily to real-time control 
computations. In particular, 
as is often possible with ana- 
log systems, but impossible 
with sampling, programmed- 
digital systems, each and 
every bit of input data may 
be taken into account in the 
control process. 

Digital Data Representa- 
tion. Data representation 
within operational - digital 
systems takes the form of 
both unitary-weighted pulse 
trains and binary codes. 
Pulses which form a unitary- 
weighted pulse train each 
have the same numeric 
weight. Thus, 432 units are 
represented by a train of 432 
pulses; 654 units are repre- 
sented by a train of 654 
pulses, etc. As discussed 
earlier, this simple form of 
data representation is often 
easily derived from physical 
processes directly without 
the necessity of supplying 
additional components for 
converting analog data to 
digital data. 

For purposes of obtaining 
data from a measurement or 
control system or for per- 
forming internal operations 
within that system, it is 
often desirable to utilize a 
decimal or binary - coded 
data representation. Our 
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Computer Building Blocks 


Element 


Gate (And) 


Buffer (Or) 


Flip-flop 
(Hold) 


Binary 
counter 


Forward- 
backward counter 


Preset 
counter 


Scaler 


Synchronizer 


Shift register 


Shaft-to- 
digital converter 


Voltage-to- 
digital converter 


Digital-to- 
voltage converter 


Binary rate 
multiplier 


Function 


table 





Diagrammatic 
representation 








PC 
G OT Carry 
n 
b 
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Function 


Coincidence device—yields a 
signal output at c when in- 
put signals are simultaneously 
present at a and b 


Combining unit—yields a 
signal output at ¢ when sig- 


nals are present at a or b 
or both 


Holding device—excites out- 
put(s) at a and b for a period 
starting with the arrival of a 
signal at input S (set) and 
ending with the arrival of a 
signal at input R (reset) 


Commutating device — alter- 
nately changes state of out- 
put(s) at a & b with each 
input signal 


Integrating device—accumu- 
lates net count of number of 
signals arriving at F (for- 
ward) input and B (bac- 
ward) input 


Anticipation device—provides 
a signal (carry) at output 
after n input signals have 
been received. n is preset 


Scaling device — provides m 
signals at output b for each 
n signals received at input a 


Synchronizing device — for 
each randomly occurring sig- 
nal at a provides one and 
only one signal at c timed 
according to pulse train at b 


Storage & transfer device— 
accepts and_ stores binary 
data received either as a 
serial pulse train or as simul- 
taneous inputs to each ele- 
ment 


Conversion device — converter 
shaft position to binary or 
decimal coded representation 


Conversion device—as above, 
but accepts input voltage 


Conversion device — accepts 
digitally coded input data 
and yields appropriate repre- 
sentative output voltage 


Rate multiplying device—ac- 
cepts average input rate f 
and binary code x to yield 
new average output rate fx. 


Translational device — sup- 
plies a unique output func- 
tion Y for each condition of 
input function X 


















functional units of the operational-digital system. 


everyday language of numbers is based on the decimal 

system of notation. Then, when a number N is repre- 

sented as 432.75, what is really implied is the sum: 
N=4xX10? + 3X10! + 210° + 7X10" + 5X10-. 

In general, a decimal number really implies 


a 
V =f) a,,10" (2) 
me 7 
where coefficient a,, may have only the integral values 
0, 1, 2. 3, 4 5, 6, 7, 8, 9. 

To electrically represent a number in straight decimal 
notation would then require 10(m-+-p) elements, only 
(m-+p) of which were excited. For example, the num- 
ber 432.75 might be represented by an array of 10 by 5 
(50 in total) wires, each column of 10 representing a 
decimal order whose coefficient was indicated by which 
wire was excited. 

Similarly, in binary notation a number N is witten 
in a code which really means: 

\P 
we =~ FR 
where a,, can attain only the integral values 0 or 1. Thus, 


the same decimal number 432.75 would appear in 
binary code as 


V a,,2” (3) 


110110000. 11 
which really means 
1X2* + 1X27 + OX2§ + 1K25 + :1K24‘ +: Ox2? + O22 4 
0X2' + 02° + 1X2"? + 1x2? 
Physically, the decimal number 432.75 might be rep- 
resented in binary code by an array of only 11 wires, 
each of which was excited or not. Thus, clearly, the use 
of binary coding techniques makes possible significant 
physical savings. Actually, however, it is often desir- 
able to code numbers in what is known as binary-coded 
decimal notation. In this form, each decimal digit is 
individually coded in binary code so that the same 
number, 432.75, would appear as 
0100 0101 0010 ° O11] 0101 
4 3 2 ° 7 5 
It is seen then that the binary-coded decimal nota- 
tion is somewhat less efficient than straight binary code, 
but has the great advantage that it may be directly 
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FIG. 4—Transistor-magnetic multiplier circuit dem- 
onstrates the simple design that can be used in the 





FIG. 5—Schematic of dynamic rate multi- 
plier. In this type, no static storage is re- 
quired for the a, coefficients, outputs of Co, 





translated into everyday decimal notation. All of the 
techniques discussed here may be instrumented to uti- 
lize either regular binary or binary-coded decimal no- 
tation. Discussion of basic techniques will be limited 
to binary methods. The extension to decimal systems 
should be clear. 

The use of binary-coding techniques allows the in- 
strumentation of systems with elements which need 
attain only two discrete states. Thus, data may be rep- 
resented by the presence or absence of electrical pulses; 
the opening or closing of relays; voltage levels being 
either high or low; magnetic materials saturated in one 
direction or the other; and many other simple binary 
phenomena. In any system, the exact choice of physical 
representation will depend to a large extent on the 
speed of operation; the power requirement at input 
and output; and on space and economic factors. 

The table herewith indicates some basic building 
blocks with which it is possible to instrument prac- 
tically any digital control or measurement system. The 
gate, buffer and flip-flop are truly fundamental ele- 
ments and may be “logically” interconnected to form 
most of the others. The conversion devices are useful 
when the input data may not be readily available as 
pulse trains or when it is desired to couple into systems 
whose fundamental operation depends on mechanical 
shafts or voltages. The function table is useful for con- 
verting from one code to another or for deriving one 
set of values as a function of another. 

Binary Rate Multiplier. The binary rate multiplier is 
the heart of operational-digital techniques, making 
many otherwise complex operations economically at- 
tractive. It accepts a pulse train as one input, a numeric 
code as the other and yields a new pulse train contain- 
ing a number of pulses equal to the product of the 
number of input pulses (multiplicand) and the nu- 
meric code (multiplier ). Each pulse of the output train 
has exactly the same unitary weight as those of the 
input train. Fig. 2 illustrates the basic rate multiplier 
which is composed of binary scalers, gates and buffers. 

Assume that a pulse train of average rate fa, is applied 
to the first binary scaler so that in a given interval of 
time, x pulses occur. Each binary scaler yields and car- 
ries one output pulse for every two input pulses. The 
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(A) ADDITION 


FIG. 6—Addition and subtrac- 

tion circuits. (A) Sketch illus- 

trates the simplicity of digital 
addition. (B) Subtraction is 

done by using two inputs to 

drive counter in opposite di- fo 
rection. 


FIG. 7—For operational-digital 
division, the forward-backward 
counter is used again. The 
quantity Z is the indicated 
count and is the quotient re- 
sulting from the division. 


scaler outputs during the interval in which input pulses 


arrive are, then, respectively x/2, x/4, x/8, x /Qn 
pulses. Now, the sum of 1/2 + 1/4 + 1/8 + 1/16 + 
1/32 + 1/2" approaches 1; or: 
\in 1 
=1—1/2" (4) 
“1 on 
ye! 
s =] (Ja) 
1 


It is seen that a scaler output must occur for each input 
pulse. The binary-weighted scaler outputs are applied 
to gates which are opened or closed according to the 
dictates of the coefficients of the multiplier y, where 


Yin Ay 
a m 


The outputs of the gates are combined through a 
buffer to yield a sum of pulses equal to 


¥ 


(5) 


r a 


z q 
a,—-+d2 Ores a ace % o «he 
9 4 m 


which is actually the product xy as seen by the relation 


Vir r \io An 
4 =I - 


= =ry (6) 


— 


1 gn i 

For example, let the number of input pulses, x, be 
1000. First, let y = 0 so that its binary code is .0000----0. 
None of the gates will be opened so that no pulses will 
appear at the output and the product will be zero. Now, 
let y = 1 so that its binary code is equal to .1111----1. 
In this case, all of the gates will be opened and, hence, 
all of the scaler output pulses will appear at the prod- 
uct output. Again assume y equal to 0.6250 so that its 
binary code is .10100000 (i.e., 1/2 + 1/8) so that one- 
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Forward - bockward 


counter 


Forward - backward 


counter 


half of the input pulses together with one-eighth of the 
input pulses will be gated to the output to form the 
product 0.6250 < 1000, or 625 pulses. In like manner, 
any number of input pulses, x, may be multiplied by 
any number, y, appearing in binary code. The multi- 
plication accuracy may be carried out to any degree 
desired by using a sufficient number of elements. For 
example, for an accuracy of + 1 part/2000, 10 binary 
stages must be used. 

It will be realized that for the binary-rate multiplier 
to function properly, no two scaler outputs must be 
allowed to occur at the same time. This is because the 
output device must receive pulses one at a time so that 
it can register each as part of the total. By merely inter- 
connecting the binary scalers so that the carry from 
one stage to another is out of phase with the output 
pulses, the timing of Fig. 3 is obtained. The timing dia- 
gram demonstrates the unique correspondence be- 
tween input and output and also illustrates a simple 
multiplication. 

Magnetic-Transistor Multiplier. The basic binary 
rate multiplier, then, consists of n binary scalers, n gates 
and n-input buffer. This might, at first, appear to re- 
quire a considerable amount of equipment. While it 
is not the purpose of this article to discuss circuit de- 
tails, the novel and economical function packages made 
possible with operational-digital techniques are illus- 
trated in the transistor-magnetic multiplier shown in 
Fig. 4. A 10-stage multiplier of this type may be con- 
structed in a plug-in unit occupying approximately 2 
cu in. Its volume and complexity should be compared 
to that of a programmed-digital or an analog multiplier 
of equivalent accuracy. The unit of Fig. 4 matches the 
current-gain, low-impedance characteristics of transis- 
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tors to the current-operated, transformer-like storage 
characteristics of saturable core elements. 

The magnetic-transistor multiplier consists of one 
magnetic square-loop core and one current source per 
binary stage. In essence, each stage operates as a com- 
bination gate, flip-flop and blocking oscillator. Each 
collector drives current around both its related core 
and the succeeding core. Each core then has two col- 
lector windings from successive stages. These windings 
are wound in opposing directions. As the successive 
stages are excited, the flux is caused to vary from the 
upper remanence point (arbitrarily called J state) to 
the lower remanence point (0 state). During a flux 
change the polarity of a pulse developed in the lower 
winding of a given core will depend on the initial con- 
dition of that core. 

Consider any particular stage. When a positive pulse 
is developed in the second winding, it is applied to the 
emitter of the next transistor. However, whether or not 
that transistor is excited depends on the polarity of the 
pulse simultaneously developed in its base winding. 
If that polarity is positive, the emitter-to-base voltage 
does not become positive and no transistor action en- 
sues. However, if the base pulse is negative, the com- 
bination transistor-magnetic circuit is caused to re- 
generate much in the manner of a blocking oscillator. 
Thus, each stage is caused to read out once for each 
two pulses received and a binary count is achieved. It 
should be noted that this alternate reinforcement and 
cancellation action insures that pulses never exist si- 
multaneously on two or more output lines. 

Gating and buffing is accomplished simply by appro- 
priately biasing the core output windings in accordance 
with the coefficients a, , do a, and combining the 
outputs through diodes. Techniques as novel as those 
shown in Fig. 4 are not universally required for eco- 
nomical usage of operational-digital techniques. The 
rate multiplier may be instrumented with many de- 
vices, including relay counters and gates and vacuum 
tube circuitry. Magnetic circuits, however, have the 
advantage in that they do not require external power 
except during the occurrence of data pulses. 

Dynamic Rate Multiplier. In the basic rate multi- 
plier thus far discussed, it has been assumed that, since 
the input pulses were allowed to occur asynchronously, 
the signal inputs representing coefficients a, must be 
present at all times and thus must be stored in static 
storage elements. Fig. 5 indicates the arrangement of 
what is known as a dynamic rate multiplier. Operation 
of this unit is identical to that of Fig. 2, except that the 
binary multiplier coefficients are stored in a circulating 
shift-register. Once every major shifting cycle, the mul- 
tiplier code is in the proper position relative to the 
gates. If the incoming x pulses are synchronized to the 
shift pulses, as shown, proper gating action takes place. 
This arrangement has the advantage that no static stor- 
age is required and allows full use of magnetic switch- 
ing elements which are basically suited for dynamic 
operation. 

The multiplication time required for a given accuracy 
depends on the rate of pulse occurrence. It is observed, 
for example, that if multiplication is to be carried to 
an accuracy of 0.1 per cent, time intervals for occur- 
rence of at least 1000 pulses must be allowed. Present 
magnetic circuit techniques allow pulse rates up to 
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SWITCH IN POSITION (1) 
Roq =f, xt Rpg = fot 

fot =Y fy Y/foX 
Rp = XY Rq = Y/x 


SWITCH IN POSITION @ 
foXt=Y 
t=V/fX 


FIG. 8—Schematic of functional unit for multi- 
plying or dividing two digital values. If the 
switch is in position 1, the unit will multiply. In 
position 2, the switch initiates division. 


about 1 me to be handled so that a magnetic multiplier 
can carry out multiplication with an effective multipli- 
cation time of about 1000 microsec for 0.1 per cent ac- 
curacy. Vacuum-tube techniques allow higher pulse 
rates so that multiplication times of 50 to 100 microsec 
are practical. Clearly, the multiplication time which 
must be allowed is inversely proportional to the ac- 
curacy. 

The basic rate multiplier and its variations may be 
used to perform a series of rate multiplications in which 
the output of one multiplier is fed directly into another 
without need for intermediate storage. The units may 
also be incorporated into feedback systems to provide 
operational units whose transfer characteristics can be 
analyzed in terms of equivalent time-constants in a 
manner analogous to proportional servomechanisms. 

Addition—Subtraction. When data are represented 
in unitary-weighted pulse train form, addition is simple. 
It is merely necessary to insure that the pulses of the 
addend and augend do not occur at the same time, and 
to then combine them. Fig. 6(A) illustrates the sim- 
plicity of operational-digital addition. Two pulse trains, 
whose pulses may occur randomly, are synchronized 
to clock pulse times, T, and T2, whose pulses occur out 
of phase. The resultant synchronized pulses are buf- 
fered together to form the sum (x + y). In one possible 
design, this system requires only two saturable core 
elements and two diodes. 

Subtraction is somewhat more complicated. If a pulse 
train y is to be subtracted from a pulse train x, the oper- 
ation may be carried out as shown in Fig. 6(B). After 
being synchronized to insure non-coincidence, the pulse 
train x is applied to the “forward” input of a reversible 
counter and the pulse train y is applied to the “back- 
ward” input. The count in the forward-backward 
counter is, at all times, the net difference between x and 
y. The output of the counter may be applied to the 
binary-rate-multiplier to which a pulse train of fixed 
rate, f,, is also applied. Thus a new pulse train, f, (%-4), 
may be generated for further pulse-rate computation. 

Closed-Loop Operational-Digital Divider. The tech- 
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niques discussed thus far may be integrated to form a 


very useful feedback divider. In this type of divider 


"the quotient is continuously servoed to the proper value. 


Assume first that it is desired to divide the two binary 
numbers, x by y. As shown in Fig. 7, a pulse train pro- 
rtional to x is applied to the forward input of the 
counter. Let the count in the counter be z. Let z be 
converted to a proportional pulse train in a binary rate 
multiplier and, in turn, multiplied by y. The resultant 
pulse train, f.zy, is applied to the backward input of 
the counter. Clearly, the system will be in equilibrium 
when as many forward pulses per unit time are applied 
to the counter as are backward pulses. Thus the system 
will be in equilibrium when 
fou =feyz, Or 
z=2/y (7) 
If x and y are initially available in unitary-weighted 
ulse-train form, the divider is even simpler, consisting 
only of one rate multiplier and the counter. The x train 
may be applied to the forward input directly and the y 
train may be multiplied by z and then directly applied 
to the backward input. 

Open-Loop Multiplier-Divider. Fig. 8 illustrates a 
functional unit which can multiply or divide two digital 
values. This is an open-loop arrangement. If the switch 
is in position 1, the unit will multiply; if in position 2, 
it will divide. In a physical system, the switch may be 
a set of gates. Assume, first, that the switch is in position 
1. Let x be applied to the binary multiplier as shown, 
and let y preset the counter so that it will yield a carry 
after y input pulses have been applied to it. 

When the FF is set, starting the action, pulses at rate 
f, will be directly applied to the y counter and applied 
through the binary rate multiplier to the result counter 
Rg. When the y counter carries, the flip-flop will be 
reset, the action stopped, and the product xy contained 
in counter R,,. This may be understood by a considera- 
tion of the following relations. The time of the action, t, 
will depend on the rate f, and the value y, so that 


t=y/f, (8) 
However, the count in the counter will be 


Ryo =f.rt=fox (y/f.) 
tp =ry (9) 
It division is desired and the switch is put in position 
2, the action is reversed. The y counter will still carry 
after y pulses are applied to it, but now its input rate 
has been modified by x so that the time t required to 
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obtain that carry becomes 


t=y/for (10) 
Meanwhile, the pulse train at rate f, is now directly 
applied to counter R,, so that its final count is 
Ryq =fot =foy/for 
R,=y/z (11) 

In each case the final result is completely independ- 
ent of the rate f,. It is not required that f, be uniform. 
It is important to note that the results are as accurate 
as the input data and that no approximations are in- 
volved. 

The multiplier-divider of F ig. 8 has been instru- 
mented with magnetic components occupying a volume 
of approximately 3 cu in. The unit contains no vacuum 
tubes and requires no input power except during data 
pulse occurrence, so that the average power require- 
ment is very low. 

Function Generation. One of the most potent fea- 
tures of the operational-digital technique is its ability 
to generate functions by effectively solving differential 
equations in closed-loop systems. The method is similar 
to that of analog instrumentation. An illustrative ex- 
ample of this usage is shown in Fig. 9. It is desired to 
generate the code of the trigonometric functions, sine 6 
and cosine 6, the independent variable being a shaft 
position @. In other words, the instrumentation will be 
that of a digital resolver. 

A motion-detecting device, such as a toothed-gear 
and magnetic pickup er etched marks and photocell 
can be used to generate pulses which represent unitary- 
weighted, incremental angular motion, Aé. As the shaft 
moves faster or slower, the pulses will be timewise 
closer together or further apart, but each pulse will still 
represent the same amount of incremental motion. 

Assume that the counts in the forward-backward 
counters are, at a given time, the proper values of sin 6 
(t) and cos @ (t). Then, the output pulse rates of the 
upper and lower binary-rate-multipliers will be sin@Aé 
and cos@A0, respectively. If these pulse trains are cross- 
fed back to the counter as shown, the loop in effect 
solves the differential relations. 


—cos 6=Zsin 6A@ (12) 
sin 6= cos 6A@ (12a) 


so that the desired trigonometric relations are continu- 

ously generated. The necessary forward-backward con- 

trol gates have been omitted from Fig. 9 for simplicity. 
(Continued on page 332) 





Forward - backward 
counter 


FIG. 9 (Left)—One advantage of analog systems is the facility with which mathematical functions can be gener- 
ated. System above shows how operational-digital techniques can be employed to provide this same facility usin: 
digital input. FIG. 10 (Right)—Instrumentation of a square-rooting unit. Circuit uses exactly the same compo- 


nents of the divider arrangement. 
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Forced-Voltage Reset for Plugging Control 


A. E. Brothman 
Vice-President 
TECHNIFLEX Corp. 


IN MOST AUTOMATIC control systems 
where plugging is used as a braking 
means, a “zero-speed” device is em- 
ployed to interrupt the reverse volt- 
age as the motor shaft comes to rest. 






' 
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' 
' 


Push-button 
station (S4) 
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If the plugging voltage is not cut off 
at the proper time, the motor will 
restart immediately in the reverse di- 
rection. When a tachometer is em- 
ployed to give the zero-speed signal, 
the plugging control is normally not 
reset until the motor comes up to 
speed and tachometer voltage reaches 
its operating value. If a stop signal 


is given before the control is reset,— 


L1 


L2 > 3¢ power supply 


ee |S = 
La 





ee 


Plugging 
side 
1¢ 220-v 
power 
supply 
— 
¢ A 


no plugging action will occur. This 
is especially disadvantageous where 
short jogging pulses must be given 
or when it is suddenly desired to 
stop a machine immediately after g 
start button has been pressed. 

To eliminate this deadspot in a 
plugging control system, the Tech- 
niflex Corp. employs a special forced. 
voltage reset feature in a line of Zero- 


. 
V [- _--~Conventional reversing 


magnetic across-the-line 
starter 


_-7 Interlocking relay 
system 
® 


‘ 
‘ 


‘\ 
S., Zero-plugging 
/ control system 


/ 
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‘ 

1 

Y 

achometer 
/ 
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Schematic wiring diagram 
for plugging control with 
forced reset. 
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Plugging Control Systems. These 

ackaged braking systems are avail- 
able for unidirectional and reversing 
service, with or without auxiliary con- 
trol for electromagnetic holding 
brakes. With the rapid reset feature, 
the plugging action takes effect even 
when the operator is jogging or inch- 
ing the machine. Details of the circuit 
for a Techniflex plugging control for 
unidirectional operation and with aux- 
iliary holding brake are shown in the 
accompanying diagram. 

Pressing the start button simultane- 
ously energizes the solenoid in the 
travel side of the magnetic starter 
and the operating coil of relay S3. 
The closing of contacts S3-3 in turn 
causes release of the electromagnetic 
holding brake to allow the motor to 
start. In addition, a circuit is com- 
pleted from the 220-volt single-phase 
supply through contacts SI-1 and 
§3-2 to one side of bridge rectifier 
SR. By this means, the normal 24- 
volt a-c supply to the rectifier from 
transformer Tl is overcome by a 
short-duration high-value pulse. Thus, 
the rectifier feeds a d-c pulse of pro- 


portional magnitude to the field wind- 
ing of the tachometer. Under this 
temporary high excitation, the tach- 
ometer output is sufficient to ac- 
tuate relay S1 at a speed far lower 
than that noted under normal excita- 
tion. So rapid is the engagement of 
relay S1 that a stop signal given long 
before the motor attains its full-load 
speed still results in plugging action 
of the motor. 

When relay SI engages, the input 
to the rectifier is reduced to its normal 
24 volts since the source of the high- 
voltage a-c power is interrupted by 
the opening of contacts S1-1. There- 
after, and for balance of the motoring 
cycle, the rectifier delivers a constant 
18-volt d-c supply to the tachometer 
field winding. During the temporary 
excitation conditions, resistors Rl and 
R3 protect the transformer and rec- 
tifier against overloading. R3 is of 
sufficiently low value to constitute a 
negligible drain on the transformer’s 
normal output. 

The closing of contacts $1-2 causes 
energization of relay S2. Thus, the 
maintained operation of both relays 


S1 and $2 is dependent on the con- 
tinuity of tachometer output. The 
contacts of $2 provide an auxiliary 
path for energizing current to the 
electromagnetic brake and set up a 
circuit for the plugging signal. When 
the stop button is depressed, current 
to the holding contacts in the travel 
side of the starter is interrupted and 
relay S3 is de-energized. Relay S2 
remains actuated until tachometer 
voltage falls to “zero-speed” level. 
Now, an engagement pulse is de- 
livered from LI through normally 
closed contacts $3-1 and normally 
open contacts S2-1 to the solenoid in 
the plugging side of the starter. By 
this means reverse torque is applied 
and the motor plugs to a stop. 
Plugging action continues until the 
tachometer output reaches the zero- 
speed level as established by poten- 
tiometer R2. At this point relay S1 
drops out. This is followed by de- 
energization of relay S2, interrupt- 
ing the plugging signal to the starter 
and current to the electromagnetic 
brake. Thus, the holding brake is set 


as soon as plugging ends. ooo 


Fiber Glass Speeds Toaster Operation 


Fast TOASTING of bread is obtained 
by using a fiber glass fabric backing 
for the heating element in a toaster 
designed by Proctor Electric Com- 
pany, Philadelphia. The low mass and 
low thermal capacity causes the back- 
ing to heat up fast so that the nickel 
chrome heating wire also reaches 
maximum temperature quickly. This, 
in combination with high thermal re- 
flectance and insulation qualities of 
the fiber glass, permits rapid applica- 
tion of heat to the bread, resulting 
in rapid toasting. 

The toaster also produces uniform 
browning from one piece to the next 
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because a thermostat, adjustable to 
suit individual taste, is controlled by 
the temperature on the surface of the 
bread. When this temperature rises 
to the proper value, the thermostat 
closes a circuit to operate an electro- 
magnet that triggers the “bread lifter” 
and at the same time turns off the 
power to the heating element. The 
thermostat brownness control makes it 
possible to reheat already toasted 
bread without burning. 


Other features of this toaster in- 
clude the following: (1) Stainless 
steel grille wires, 0.015 in. diam, to 


External appearance of 
Proctor toaster. It was de- 
signed for simple operation, 
fast toasting, and uniform 
browning. Gives same color 
toast regardless of type of 
bread or moisture content. 


Internal construction show- 
ing fiber glass backing for 
the heating element that 
permits fast toasting. Also 
shown are the electromagnet 
and the bread carriage 
which it triggers. 


hold the bread in position, (2) heat- 
ing elements insulated with electrical 
porcelain so that leakage does not 
exceed 10 microamp, (3) 1-piece 
steel frame, (4) aluminum bus bars 
for connecting the heater elements, 
(5) streamlined shell of heavy chro- 
mium plated cold-rolled steel, (6) 
low-slung black phenolic handles, 
(7) graphited bronze bushings on the 
slide carriage of the bread lifter, (8) 
Chromium plated slide rod to reduce 
friction, (9) heat-resistant chrome 
vanadium steel spring for operating 
the bread lifter and (10) a neoprene 
covered line cord. ooo 
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NEMA | Military 


Grade Description Grade 


Paper filler—hard 
phenolic resin 


Paper filler—plastic- 
ized phenolic resin 


Paper filler-—hard 
phenolic resin 


Paper filler—plastic- 
ized phenolic resin— 
for hot punching 


XXP 


Peper @ller—herd | XXX 


phenolic resin 

Paper filler—plastic- 
ized phenolic resin— 
for hot punching 


XXXP 


Medium weight cotton 
fabric filler—hard 
phenol'c resin 


Medium-weight cotton 
fabric filler—hard phe- 
nolic resin with grap- 
hite inclusion 

Fine weave cotton fab- 
bric filler-—hard phe- 
nolic resin 

Fine weave cotton fa- 
bric filler—hard phe- 
nolic resin with graph- 
ite inclusion 

Asbestos paper filler— 
hard phenolic resin 


Asbestos paper filler— 
melamine resin 


Asbestos fabric filler— 
hard phenolic resin 
Staple fiber glass cloth 
filler—melamine resin 
Continuous filament 
glass cloth filler— 
melamine resin 
Continuous filament 
glass cloth filller— 
silicone resin 

Glass mat filler— 
melamine resin 


‘Nylon fabric filler— 
phenolic resin 


"Chopped medium- 
weight cotton fabric— 
hard phenolic resin 


N-1 


| (SHIPS) 


Table I—Plastics Laminate Sheets* 


| 


Jan- 
P-13 
Type 
LTS 


Military 
Spec. 
Type 


a 


a fe 
1(j “ross 
| MIL-P-6885 Laminated / | 
(Formerly | 
A N-P-68) 


— M-1 


Parallel 
Laminated 


MIL-P-3115 | PBG 


| MIL-P-3115 | PBE 


MIL-P-3115 | PBE-P 


| MIL-P-15035| FBM 
| MIL-P-15035| FBG 


MIL-P-15035| FBI 


MIL-P-15035, FBE 


| MIL-P-8059 
(USAF) 


-MIL-P-8059 
| (USAF) 


| 
| MIL-P-10537 


GMG 


| MIL-P-997 | GSG 
| MIL-P-1772]| GMM 


MIL-P-15047| NGP 


MIL-P-14 CFI-20 


| Army 

Navy | 71- 

| 17-P-5 | 484 
Type | Type 


PBM | I 
PBM-1 


PBP 


PBG 


PBE-P | - 


It | 


} 


FBM 


ASTM 


| (D- 


709) 
Type 


rBG | | 


FBI 
FBE 


PBH 
AMG 
FBH 
GBM 

GBH 


GMG 


*Source: Tables I, I] and III have been compiled by the Synthane Corp., Oaks, Pa. 
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| Aero. | Type | Grade 


33 Federal Spec. 
P-46 | L-L-31 (Form- 
(AER)} erly HHP-256) 
Bur. ee 
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Plastics Laminates Standards 


Tus TABULATION presents grade descriptions of some 24 The number of laminates materials is constantly grow- 
plastics laminates in sheet, tube and molded rod form ing, as are applicable standards. These charts therefore be- 
with corresponding NEMA, ASTM, military, and other come of considerable practical value. The data have been 
government specifications designations. compiled by the Synthane Corporation. 








Table Il—Plastics Laminate Tubes 





Mili- 



























































| JAN- | '33P-46| 
tary Navy P-79 | Federal |(AER)| AAF |ASTM 
NEMA Military Spec. 17-P-5 | Type Spec. | Bur. | Spec. | D-709 
Grade Description Grade Spec. Type | Type | LTS L-L-31 | Aero. | 12032 | Type 
x MIL-P-79 | PBM | ee i ee ee Oe 
Paper filler—hard phenolic | XX MIL-P-79 | PBG | PBG | F-2 | ‘MX oa ace eae 
resin — | ——_——__|——— peepee —_——_|—__—__|—___— 
| PBE | E-4 —_}j;— i] — 
piicinentiandteincenninnepanaiicniamananaisil ‘a pein Acne ascii Mleneeilie’ wionilitiges Milas Uiticeaniale 
Medium-weight cotton fa- : ¢€ | MIL-P-79 FBM | FBM! M4 | Cc | ada 2 7 
bric filler-—hard phenolic | ~~ ~——) ———|--_--, ~ — a en ween! 
resin | FBG | EM-1 —|—- 
TUBES on fa | | ae Lom Ee 
(Rolled) filler—hard phenolic resin —— —— SS — ||| —__—_ 
Form Tr | LE MIL-P-79 | FBE | FBE | EM-2| LE | — — ll 
| Asbestos paper filler—hard | A MIL-P-8059 | A ml — | — — 
| phenolic resin | (USAF) 
_{ Aa a —— |—_____— —}j|——___j —___ 
Asbestos fabric filler—hard | AA MIL-P-8059 AA — — 
phenolic resin | (USAF) 
a a on | scien iil | espe tenia 
Continuous-filament glass | G3 G-3 _— IV 
fabric filler—phenolic resin | 
Continuous-filament glass G-5 MIL-P-79 | GMG| GMG| MG-1| G-5 Sy Pal 
fabric filler—melamine resin | 
PBM | M-1 | ae 
Paper filler—hard phenolic XX MIL-P-79 PBG | PBG E-2 XX oo | a Se 
resin -— — ——-—|-— ——— ——| —|— ——_|——— 
| XXX MIL-P-79 PBE | PBE E-4 XXX | — I 
. - ‘i ase —| quent — ttn ‘ on — cic teactitemeinstiiensines |— |__| 
Medium-weight cotton fabric - FBM M-4 | LS ee — 
| filler—hard phenolic resin ————~ -| ————_|——_—_—_—__| — |——— —|——— 
| | CE MIL-P-79 | FBG FBG | EM-1| CE -_ |;— il 
Medium weight cotton fabric | | 
filler—phenolic resin gra- | CG | CG 
phite inclusion 
—————— re —| - SS 
TUBES | Fine weave cotton fabric | L | FBI M-3 | L -|/—] 
(Molded) filler—hard phenolic resin Bins | — | os —_|—_————_|—- —}—_—_—__|—____ 
Form Tm LE | MIL-P-79 FBE FBE | EM-2;| LE j— II 





= - _| 
Fine weave cotton fabric | 

filler—phenolic resin gra- | LG | LG 
phite inclusion 


| 
| ssianiete ciiaialiniie 







| Asbestos paper fille-——hard | A MIL-P-8059 \ * 
| phenolic resin | (USAF) 
Asbestos fabric filler—hard | AA | MIL-P-8059 AA as 
phenolic resin (USAF) 





Continuous-filament glass fa- | 
bric filler—phenolic resin 





Continuous-filament glass fa- | GMG | MG-1 = | =f 
brie filler-—melamine resin 








See Table III on Following Page > 
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Form Grade Description 
| Paper filler—hard phenolic 
resin 
Medium-weight cotton fa- 
bric  filler—hard phenolic 
resin 
| Medium weight cotton fa- 
RODS bric filler—phenolic _ resin 
(Molded) | graphite inclusion 
Form RO |——-___ 


Fine-weave cotton fabric 
filler—hard phenolic resin 





fabric 
gra- 


Fine-weave cotton 
filler—phenolic _ resin 
phite inclusion 


Asbestos paper filler—hard 
phenolic resin 


Asbestos fabric filler—hard 
phenolic resin 


bric filler—melamine resin 


Spring Pins Cut 


A MAJOR REDESIGN of uni-directional 
clutch plate assemblies using flexible 
spring pins as stops has resulted in 
cost saving in the manufacture of 
flow rate indicators by Fischer & 
Porter Co., Hatboro, Pa. The mecha- 
nism incorporating the clutch is a 
precise, high speed integrator, Fig. 1, 
used to count the total flow units of 
liquids or gases metered over a given 
period of :time. Flow rate is totaled 
on a multi-digit mechanical counter 
every 2.5 sec and is continuously indi- 
cated by a pointer. 

When the mechanism is periodical- 
ly operated, a synchronous timing 
motor raises a sweep arm to a fixed 
height and then allows it to return to 
rest upon a calibration cam which is 
mechanically positioned by the flow 
rate indicating element. The counter 
must not reverse when the sweep 
arm is raised. This is prevented by 
the uni-directional clutch which ad- 
vances the integrator shaft in one 
direction only. 

This clutch is an F & P design. 
Originally it incorporated four steel 
rollers and four alnico V solid pins 
that served to attract the rollers and 
assure positive locking of the clutch - 
on the reverse detection stroke. The 
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Continuous-filament glass fa- 





Table I1]—Plastics Laminate Rods 








Mili- | JAN LS oO! 
tary | Navy P-79 | Federal (AER) AAF ASTM 
NEMA| Military | Spec. | 17-P-5 | Type | Spec. Bur. | Spec. |D.799 
Grade Spec. Type Type LTS | L-L-31 |Aero. | 12032 Type 
‘ PBM M-1 | | ae 
XxX MIL-P-79 PBG | PBG 
XXX | MIL-P-79 PBE | PBE 
macenns i adnaettatins till Rinnitiatnitae 
Cc ; ‘ FBM | 
CE MIL-P-79 FBG | FBG 
L re ; FBI 
LE MIL-P-79 FBE | FBE 
PBH 
FBH 
G5 MIL-P-79 | GMG. GMG 


Costs in Meter 


magnet pins were riveted to a brass 
spacer plate split in two. Magnet pins 
and rollers occupied milled notches 
in a round stainless steel plate and 
one face of each notch served to re- 
lease the clutch on the forward stroke 
by striking the rollers. 


Using the 
































Clutch 


milled spider, production cost of the 
clutch was $3.50. 

By using pins in the brass separator 
for stops, it was possible to eliminate 
the milled notches and use a square 
section steel plate ground flat and 
grooved to receive the spacer plates. 


Fig. 1 — Totalizing 
integrator used in 
Fisher & Porter flow 
rate meter. 
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Best Suite” for 


HIGH TEMPERATURES 


VARGLAS 


SILICONE 


CLASS H 
TUBING and SLEEVING 


for applications requiring prolonged heat endurance at 


temperatures up to 260°C. 





Varglas Silicone tubing and sleeving were developed by Varflex for 
applications involving continuous operating temperatures up to 260° C. 
Exceptional stability is combined with the following qualities .. . 


Flexibility — sharp turns and 90° bends 
cause no cracking or peeling — no loss 
of dielectric strength. 


Dielectrically-Strong — All grades con- 
form to NEMA and MIL-I-3190 standards. 


Moisture-Resistant — including resist- 
ance to salt water, mild alkalis and 
acids, 


Flame-Resistant — Standard burning 
test is 45 seconds to burn 1 inch. Can 


ing, lead wire and tying cord. 


Send for FREE SAMPLES 


Mail coupon today for free folder 
containing 25 different test samples 
of Varflex insulating sleeving, tub- 





be made self-extinguishing on special 
order. 


Cold-Resistant — Excellent resistance to 
chafing and abrasion, flexible to 
—35°C.* 


*For temperatures down to —65°C, and 
for applications requiring extraordinary 
flexibility, we recommend our new Var- 
glas Silicone Rubber sleeving and tub- 
ing. Inquiries invited. 
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Use of Sel-Lok flexible spring pins re- 
duced machining operations and 
speeded up assembly. These spring 


possibility that the integrator would 
be used in corrosive atmospheres. 
Other coatings available include black 


oxide coated, zinc plated, cadmium 
plated, or phosphate coated steel, o; 
in corrosion resistant steel. 





pins, supplied by Standard Pressed 
Steel Co., Jenkintown, Pa., are stain- 
less steel, 0.062 in. nominal diam and 
0.375 in. long. 

Spring pins were selected rather 
than solid pins because it was desir- 
able to have a tight press fit without 
reaming the holes. The spring pins 
are slitted tubes which are slightly 
larger in diameter than the holes into 
which they are forced. The axial slot 
in the spring pins (rolled into cylin- 
drical form) is wide enough to allow 
a tolerance of +0.002 in. in the holes 
in the spider assembly. Holes for the 
brass spacers are punched; those for 
the stainless blocks are drilled. 

Insertion of the four spring pins in 
the brass spacers and two in the stain- 
less steel block is done in an air 
press. Even with this added opera- 
tion, cost of making the assembly has 
been reduced 60 per cent—to $1.40 
each. Stainless steel Sel-Lok spring 
pins were specified because of the 


COVER: Patch Cords 


Set Up Computer 
Problem 


IN THE PRINTING BUSINESS it is “make 
ready” that holds up valuable press 
time; in computers used to solve en- 
gineering, industrial and economic 
problems, it is the setting up of the 
problem that takes the most time. 
This dilemma has been solved by 
Electronic 
Branch, N. J. by making “problem 
boards” available to customers to fa- 
cilitate “patching up” the problem 


(see cover photo) without tying up 


the equipment. For the analog com- 
puter recently built by the company’s 
engineers for its Computation Center 
near Princeton, N. J.. the problem 
is prepared for insertion into the 
computer by making the inter con- 
nections by patch cords on a remov- 
able patch panel (see cut). These 
patch panels may be sent anywhere. 

Terminal-to-terminal connections on 
the metal pre-patch panels are made 
with shielded leads, thus eliminating 
terminal-to-terminal leakage and re- 
sulting in improved accuracy. To fur- 
ther improve accuracy, the amplifier 
input and feedback impedances are 
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Associates, Inc., Long 
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Fig. 2—Original design of overrun- 


ning clutch for rate flow meter. 





Interchangeable patch panel 
for analog computer. 


matched to better than 0.01 per cent 
and are maintained in thermostatically 
controlled ovens directly behind the 
patch bays. Each of two match bays 
has terminations for 40 operational 
amplifiers and two relay amplifiers. 
Twenty of the operational amplifiers 
will operate as combination summer- 
integrator amplifiers and twenty will 
operate as summer amplifiers only. 
The two relay amplifiers will control 
relays for signal switching. 

The control console pictured on the 
cover contains 160 linear potentiom- 
eters of 10-turn helical type for use as 
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SPRING PIN Y 


Fig. 3—New design using flexible 
spring pins for stops to release the 
clutch. 





coefficient or initial condition potenti- 
ometers. Thirty-six of these potentiom- 
eters are servo positioned by means of 
a precision voltage divider keyboard. 
The remaining 124 potentiometers are 
hand set. 

Each of three amplifier groups con- 
tains 28 high-gain, contact stabilized, 
d-c amplifiers and regulated power 
supplies. The multiplier group contains 
20 servo multipliers and electronically 
regulated power supplies. Fifteen of 
the servo multipliers have six single- 
turn linear center tap potentiometers 
ganged on one shaft. The remaining 
five servo multipliers have two linear 
center tap potentiometers and four 
linear potentiometers with 17 taps 
ganged on one shaft. By properly load- 
ing the tapped potentiometers, these 
servos may be used for generating 
functions of one or two variables. 

Four resolver channels, six dual d-c 
amplifiers, and electronically regulated 
power supplies are contained in the 
resolver group to facilitate rectangular 
or polar conversions. 

Plots are provided by two instru- 
ments. Two independent sets of X vs 
Y are provided by a Variplotter, a 
self-balancing potentiometer type re- 
corder with a 30 x 30-in. plotting sur- 
face. A curvilinear recorder provides 
plotting of six independent functions 
of time. 

The computer employs in its con- 
struction over 900 electronic tubes 
and over 8% miles of wire. OOO 
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Series 600 A. C. 


The Series 600 is a 
sturdy, compact, light- 
weight general purpose 
industrial relay. 

Series 100 A, Cc. Pe ete Bak 


Pelee i 2 dll 


Simplicity of installation, 

sturdy, with minimum adjust- 

ment. An ideal relay for —. A 

i ie eo oe Underwriters 
quantity buyers. x . 

Underwriters Laboro- S a ~— sere 

tories Approved. , pproved 





Guardian Relays Available to Meet GD Specifications 


POWER TYPE INSTRUMENT CONTROL SENSITIVE TYPE 














Series 220 A.C. High 
current capacity com- 
bines with dual contact 
arrangement to insure 
long-life. Applications in- 
clude hand dryers, motor 
and stoker control. 


HEAVY DUTY 


Series 30 A.C. with 
laminated field piece 
and armature is ideal 
for electric scoreboards, 
elevators, broadcast 
circuits, public address 
systems. 








Series 120 A.C. This low 
cost, compact relay has 
proved extremely popu- 
lar for fast-action instru- 
ment control for burglar 
alarms, smoke control 
systems. 


TELEPHONE TYPE 


Series 405 D.C. Sturdy, 
lightweight, carries up to 
10 P.D.T. contacts. Vibra- 
tion resistant. Pin type 
armature bearing. Fre- 
quently used in plate 
circuit phototubes. 





“Ty 


Series 5 D.C. Operates 
on a minimum of power. 
Especially suited for elec- 
tronic timers, high speed 
counters, telephone dial- 
ing and emergency light- 
ing or signaling. 


COMMUNICATIONS 





yi 


STEPPERS—SOLENOIDS—SWITCHES—COMPLETE CONTROL ASS 


Write tor FREE RELAY CATALOG no. 10-C 


Series 595-P .D.C. Tiny, 
powerful. Combines pin 
type bearing feature 
with enlarged field 
piece, longer coil. Also 
hermetically secled. 


EMBLIES 


GUARDIAN (WW ELECTRIC 


1627-M W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN tnOUSTRY 
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DESIGN TRENDS 


Epoxy CASTING RESINS and viny] plas- 
tisols form an effective team in ap- 
plying embedment techniques to 
electrical and electronic components. 



























































































































































To THE NUMBER of fhp definite-pur- 
pose motors add General Electric’s 
new lightweight lawn-mower motor. 
Available in ratings of % and % hp, 
1725 and 3450 rpm, these split-phase 
motors have windings compensated 
for the voltage drop in 100 ft of 16/2 
extension cord. For application to 
rotary-type lawn mowers, the motors 
have lugs or a flat face for vertical 
mounting and are made 25 per cent 
lighter than a conventional motor of 
the same rating. Drip covers enable 
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Plastisol Molds for Epoxy Castings 


The epoxy resin provides a combina- 
tion of excellent properties high- 


lighted by low shrinkage and good 
resistance to shock. The plastisol is 








Motor Compensated for Cord Length 


the motor to pass the UL 4-hr rain 
test. Enamel finish was selected to 
resist heat, cold and moisture. A 
thermal overload device with manual 
reset can be supplied or an alternate 
safety circuit with a start-run-stop 
toggle switch. ood 


Lawn-mower motor is light in 
weight yet adequately pro- 
tected against the elements. 


ELECTRICAL 





used for low-cost flexible molds. 

Illustration, Fig. 1, shows a_ plas. 
tisol flexible mold made by pouring 
resin around a master model in a 
suitable container. The mold is then 
cured at 350 F for 15 to 20 min. The 
master is then easily removed, the 
transformer (or other component) 
placed in the mold cavity, and a low- 
temperature - curing formulation — of 
epoxy resin and hardener poured in 
(as shown in Fig. 2) and allowed to 
gel for 1 to 3 hr. Entrapped air bub- 
bles are eliminated during this period. 
A slow after-bake at low temperatures 
hardens the embedment so that it can 
be withdrawn from the flexible mold 
(Fig. 3). Tolerances of +0.005 in. are 
said to be obtainable. It is understood 
that some 100 flexible molds can be 
made from one gallon of plastisol. 

The same technique can be applied 
to casting small machine parts, such 
as cams or gears. This technique is 
particularly useful where small runs 
are desired or laboratory lots are 
needed. The original metal part is 
used as the master, and the flexible 
mold is made as described above. In 
the final stages the epoxy resin, plus 
the proper hardener, is poured into 
the cavity (Fig. 4) and allowed to set 
for several hours to eliminate air 
bubbles. A short after-bake at low 
temperatures hardens the cast part 
and it is easily stripped from the 
flexible mold (Fig. 5) without using 
mold release agents. Severely under- 
cut parts that usually call for costly 
split metal molds can be cast from a 
one-piece flexible mold. 

Source for these illustration is the 
Houghton Laboratories, Inc., Olean, 


N. Y. Materials used are based on 


Bakelite C-8 epoxy resins and Bake- 
ooo 


lite vinyl plastisols. 
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Look 


at the extra features that assure 
dependability in ADLAKE Mercury Relays! 












@ Dependability is the sum of many things 
. and ADLAKE’s dependability is built on en- 
gineering skill, exhaustive testing, and quality 
construction features like these: 


Positive leak-proof sealing—assured by the 
use of properly selected metals and glass com- 
ponents with properly matched thermal expan- 
sion characteristics. 


Arc-resisting ceramics—ceramics with great 
temperature-resistance are used to reduce any 
destructive effect caused by the arc. 


Liquid mercury-to-mercury contacts—com- 
pletely eliminates failures caused by low con- 
tact pressure, contact burning, pitting and stick- 
ing—and the inherent high surface tension of 
mercury imparts an ideal snap action to the 
contacts. 


And, of course, ADLAKE Mercury Relays are 
hermetically sealed, require absolutely no main- 
tenance, and are silent and chatterless. Write 
for your free copy of the ADLAKE Relay catalog 
today . . . The Adams & Westlake Company, 
1168 N. Michigan, Elkhart, Indiana. In Canada, 
address Powerlite Devices, Ltd., Toronto. 





“Mighty Midget” ADLAKE Relay— 
Contact normally open or closed. 


EVERY ADLAKE RELAY IS TESTED 
—AND GUARANTEED 
—TO MEET SPECIFICATIONS! 


Peeeeeesceseseeeooeeeeoees® 
eeeeseserecoesesesed 


eeeeesece eeessrsesecsccccqcooes 


Adams & Westlake comane C2297 


b aed orags 
Sy. ond industries 






Established 1857 « ELKHART, INDIANA « New York « Chicago 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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Quick-Change Motor Reduces Tool Cosis 


THE USUAL APPROACH of power-tool 
designers in their attempts to reduce 
the cost of motorizing home work- 
shops has been to provide multi-pur- 
pose machines built around a single 
motor. This solution accomplishes the 
cost objectives but sometimes leads to 
inconvenience in operation and some 
limitations on tool capabilities. Fo 
these reasons, the Duro Metal Prod- 
ucts Company of Chicago has de- 
veloped a mounting attachment for 
electric motors permitting removal of 
a motor from a tool within 10 sec. 
Based on this motorizing principle, 
line of workshop equipment has been 
designed that makes it practical for 
the operator to own a group of full- 
sized individual tools, using a single 
motor to power them all. 

Each power tool unit has its own 
mounting bracket and belt tension 


Fig. 1—Individual tools in this group are powered by a single motor which 


rack, Fig. 1. The motor has an at- 
tached motor mounting rail which fits 
onto the tool bracket and locks auto- 
matically. To mount the motor on a 
power tool, the motor rail is slipped 
onto the tool mounting bracket and 
is shifted slightly until it engages a 
spring lock. A tension ratchet device 
is quickly adjusted; V-belt placed on 
pulley and the tool is ready for opera- 
tion. The steps in this procedure are 
shown in Fig. 2. 

The entire shop consists of a tilting 
arbor saw, drill press, lathe, jointer 
and jig saw. Additional units employ- 
ing the same drive principle are avail- 
able and include a band saw, sander, 
a larger lathe and two other models 
of jointer. Craftsmen can obtain units 
singly or in groups depending on their 
needs, an advantage over multi-pur- 
pose tools purchased as a unit. O O O 





a 


can be moved from one machine to the next quickly and easily. 





Fig. 2—(Top) Quick-change mount- 
ing attachment is shown holding 
motor on machine. (Center) Belt 
tensioning ratchet has been re- 
leased and V-belt slipped from 
pulley. (Bottom) Spring release is 
being depressed by operator's fin- 
ger and motor lifted off mounting 
bracket. 





Design Idea Wins 
$4000 Award 


AN IDEA that saves time and money 
in building large electric generators 
won a company award of $4008 for 
Bernard E. Murphy, a production co- 
ordinator in the transportation and 
generator division of Westinghouse 
Electric Corporation, East Pittsburgh. 
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His suggestion was that extruded alu- 
minum bars be purchased and cut to 
length to serve as wedges for anchor- 
ing coils in place on the rotating parts 
of large turbine generators. Previously, 
the wedges were made by machining 
aluminum bar stock. 

The new procedure not only elimi- 
nates a time-consuming machining op- 
eration, but results in a more uniform 
wedge. The wedges must fit very 


tightly in order to hold against the 
high centrifugal force developed by 
generator rotors operating at speeds up 
to 3600 rpm. 

This jack-pot award was the seventh 
suggestion prize awarded to Mr. Mur- 
phy, who has been with Westinghouse 
15 years. It was the third largest award 
in the history of the company’s sug- 


gestion system, set up in 1910. 
oo0 
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FASTEST THING IN 





SPEED NUTS turn up speaker ‘volume’ 


with 51% time saving! 


YT Heavy demand for the new Ezell Stereophonic 

Sound Speaker made it necessary for the Lone 
Star Plastics Company, Inc., Fort Worth, to 
find seindianhion short cuts. Produced for the Bishop- Green 
Manufacturing Company, Dallas, this in-a-car speaker for 
drive-in theatres was assembled with 15 SPEED Nut brand 
fasteners. The result: faster, easier assembly with savings of 
51% in time, 34% in material costs! 


Push-On type SPEED Nuts are used in the installation of the 
three speakers, handle and hanger wire. These one-piece fas- 
teners eliminate costly threaded parts, are self-locking to pro- 
vide a bite-lock on smoothest, hardest surfaces. Tubular type 
SPEED C.Ips fasten the speaker case to its base. They snap in 
place by hand, are self-retained in stud-receiving position. 


Chances are similar SPEED NuT savings can be made in your 
own product assemblies. Call your Tinnerman representative 
for complete details! 





FASTENINGS® 































PUSH-ON TUBULAR 
SPEED NUT SPEED CLIP 


The use of SPEED Nut brand 
fasteners results in substantial 
savings in assembly time, cost 
of materials, and materials han- 
dling. For example, SPEED Nuts 
eliminate costly threaded in- 
serts, make faster, easier attach- 
ments in blind locations and 
permit greater design flexibility. 
A complete range of types and 
sizes available. 





Send for your copy of SPEED Nut 
“Savings Stories,” and descriptive 
literature on the above fasteners. 
TINNERMAN Propwcts, INC., Box 
6688, Dept. 12, Cleveland 1, Ohio. 
In Canada: Dominion Fasteners 
Ltd., Hamilton, Ontario. In Great 
Britain: Simmonds Aerocessories, 
Ltd., Treforest, Wales. In France: 
Aerocessoires Simmonds, S. A.—7 rue 
Henri Barbusse, Levallois (Seine). 
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AND MATERIALS 





SNAP-ACTION THERMOSTAT HAS CLOSE DIFFERENTIAL 


Operating on a small differential (2 to 
3 F), liquid-filled, snap-action thermo- 
stat is useful where ability to carry 
heavy electrical loads (20 to 35 amp) 
without a relay is more important 
than precision. 

Two models are available: one, a 
local bulb type for direct installation, 
has an adjustable 50 to 300 F range: 
the other, a remote unit, is available 
in two ranges—50 to 250 F, and 150 
to 550 F. Up to 25 ft of tubing can 
be furnished with the remote model. 

The local bulb thermostat consists 
essentially of a sealed bellows encased 
in a liquid-filled outer shell, plus a sen- 
sitive snap switch in direct linkage. On 
temperature rise, the liquid expands 
against the bellows, causing it to trip 


the snap switch and thus operate the 
electrical contacts. 

Since the liquid is in direct contact 
with the outer shell, which has a 





heat sensing area of nearly 10 sq in., 
response time and sensing accuracy of 
the thermostat are good. Also, since 
liquid pressure compresses _ rather 
than distends the bellows, unit has 


EXPLOSION-PROOF PHOTOELECTRIC CONTROL 


Explosion-proof Condulet system, con- 
sisting of a light source transmitter 
and a photoelectric tube receiver, au- 
tomatically starts or stops motors, or 
controls a number of other electrical 
or electronic devices. Light is provided 
by Type EPL 243 Condulet; light 
detection, by Type EPA 342, a light- 
sensitive electronic control relay. 
Whenever the appearance or absence 
of light is detected through a lens by 
the receiver's photoelectric tube, a 
relay opens or closes the electrical 
circuit. 

The cylindrical light-source trans- 
mitter housing features a threaded 
adjustable focusing ring with converg- 


ing lens and outer explosion-proof 
window. Lens focal limits are from 
infinity to a point within 6 in. from the 
lens. Inside the housing a 6-volt auto 
lamp provides the actual light source. 
From the receptacle terminals, flexible 
leads extend through a factory seal 
to the junction housing where— 
through a threaded cover—they may 
be reached for splicing. A transformer 
attached to the housing provides for 
a 115-volt primary and 5.2-volt sec- 
ondary. 

The receiver consists of a photo- 
tube receiver with lens, phototube, 
thyratron, electronic amplifier and a 
load control relay. UL-classified for 


long life. To provide added protection 
to the response mechanism, the snap 
switch pivots against the reaction of a 
torsion spring, permitting the whole 
assembly to “lift” without damage if 
exposed to extreme temperature over- 
shoot. 

This model, which has a diameter 
of 5s in. and a sensing leg of 3% jn, 
long, is furnished with a standard %- 
in. pipe thread fitting. 

In the remote model, diameter of 
the bulb is approximately 3/16 in, 
length, 11 in. The control mechanism 
is housed in a flanged 3 x 3 x 6 in. 
case which can be mounted on any 
flat surface. Fenwal Inc., Mullin St, 
Framington, Mass. 

ircle No. 1, 


Reader !nquiry Facility, page 245 


SYSTEM 


use at Class 1, Group D hazardous 
location, the unit has a cast feraloy 
cover and housing. Crouse-Hinds Co., 
Wolf & 7th North Sts., Syracuse, N. Y. 

e No. 2, Reader Inquiry f 


page 245 





LOW-COST GLASS LAMINATE HAS GOOD PUNCHING QUALITIES 


Developed to compete in price with 
paper-base phenolic, Grade TS glass 
polyester laminate is said to have a 
heat resistance of 300 F, compared to 
250 F for NEMA Grade XX, an arc 
resistance of 120 sec vs 5 sec, and an 
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impact strength (Izod) of 10 ft-lb per 
in. in contrast to 0.4 ft-lb per in. for 
Grade XX. In addition, moisture ab- 
sorbtion is said to be 40 per cent 
lower. 

Punching qualities of Grade TS per- 


mit punching holes close to the edge 
or shearing of narrow strips without 
preheating, in thicknesses as heavy as 
% in. Applications of the electrical 
insulation material including mounting 
panels, terminal strips, barriers, coil 
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The SUNBEAM Fry Pan: an outstanding ex- 
ample of product beauty and efficiency. 


oe 
CHICAGO 
MOLDED 


PRODUCTS 
CORPORATION 


1024 North Kolmar Avenue 
Chicago 51, Illinois 


CUSTOM MOLDERS OF ALL 


bili. 


Member, Committee on 
Large Plastics Moldings, SPI 
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story of (Aunbeam Controlled Heat 


How many years of molding experience ... what special equip- 
ment and engineering skills did it take to work this problem out? 
SUNBEAM knew... and promptly picked Chicago Molded. 


The unique phenolic handle of SuNBEAM’s Fry Pan contains 
the electrical controls, is insulated against heat and is designed 
to keep the electrical connections dry even when the pan is 
dunked in the dishpan. (Note how the stainless steel tubes are 
molded right into the handle.) Another excellent example of 
plastic molding around metal is the nylon head on the cam 
control. And last, but not least, the escutcheon plate, complete 
with dial numbers, is injection molded of flame-resistant cellu- 
lose acetate. 


The three molded plastic components in this SuNBEAM Fry 
Pan show how Chicago Molded’s unequaled experience can be 
combined with your product design to produce a real sales head- 
liner. Our engineers are available on short notice and without 
obligation. Why not call them in today? Or, as a starter, send 
for descriptive literature. 
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126 Massachusetts Ave. 


Boston, Massachusetts 
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washers, bus supports, base plates, 
and other insulating or physical sup- 
porting parts in switch gears, trans- 
formers, motors, controls, and appli- 
ances. 

Grade TS is available from stock in 
thicknesses from M6 in. through 42 
in. sheets 24 x 36 and 36 x 72 in.; it 
can also be obtained in thicknesses 
through 1% in. on request. The Glastic 
Corp., 1823 East 40th St., Cleveland 
3, Ohio. 
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SPLIT CAPACITOR 
FHP MOTOR 


Permanent split capacitor motor is 
said to provide higher electrical effi- 
ciency and more horsepower than can 
be obtained with conventional shaded- 
pole type—with lower power consump- 
tion, reduced external wiring require- 
ments and cooler operation. Other 
features include absence of moving 
parts, switches or relays, and provi- 
sions for 1, 2 or 3 speeds in windings 
of speed control by means of external 
rheostat. 





Mounting may be horizontal, verti- 
cal or inclined, due to extra-large bear- 
ing surface, nylon thrust surfaces and 
improved oil recirculation systems. 
Motors are available in ratings from 
1/30 to 1/3 hp. Typical ratings of a 
1/12-hp model are: 1050 rpm, 115 
volts, 1.2 amp, and 121 watts. Effi- 
ciency is 51.2. Power factor is 87.8. 
Marco Industries, Inc., 786 Terrace 
Blvd., Depew, N. Y. 
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WOVEN FIBER 
GLASS TUBING 


Now available in commercial quanti- 
ties is a woven fiber glass tubular 
sleeving which cannot be stretched 
under tension and which will not lose 
its tubular shape when filled or pulled. 


Available in flat widths of from 1 to 
6 in. and in continuous or cut lengths, 
according to specification, the tubing 
is useful in electrical appliances, and 


in heating and air conditioning equip. 
ment. Uses include untreated and 
treated coverings for wire and cable 
flexible ducting, plastics reinforoe. 
ment, and other applications, The 
woven tubing, in a 3% in. width, is 
also being used in heating elements 
of a toaster. 





The tubing is produced in two 
weave patterns: taffeta and crowfoot 
satin. It possesses, in addition to its 
dimensional stability and fire resist. 
ance, the characteristics common to 
all glass fabrics. It will not shrink, or 
rot, is sun- and heat-resistant, unaf- 
fected by weather or humidity, and 
will not absorb water. Hess, Goldsmith 
& Co., Inc., 1400 Broadway, New 
York, N. Y. 
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FREQUENCY LIMIT TRIP 


Designed to protect equipment from 
the effects of high or low power fre- 
quencies, frequency limit trip will 
open (or close) a circuit when the 
signal frequency exceeds a predeter- 
mined limit. Designated Model 
440HF, it opens (or closes) a relay 
when the signal frequency reaches 
440 +2 cycles. For all values of fre- 
quency below this, the relay is in one 
condition; for frequencies between 
this value and 800 cycles, the relay is 
in the other condition. The critical 
frequency can be predetermined to 
within +% per cent for any value 
of frequency between 50 and 5000 
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Costs go tumbling... 


when standard 
Radio Receptor | rectifiers 


do the work of 
specials in magnetic 





amplifier applications 


lator with Mr. J. F. Hysler. ff 
Rating of the motor genera- 
tor set it regulates: 

Output: SKVA, 120 V, 

3 phase, 400 cycles. 
Input: 175 to 345 V, DC. 
Regulation accuracy: 

+0.5% on both voltage 

and frequency. 
Ambient temperature: 50°C. 
Made for and has passed 
H. I. shock tests. 


er er KF 
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One of the Radio Receptor recti- 
fiers incorporated into Regulator 
Equipment Corp.’s magnetic 
amplifier regulator. 


Semi-Conductor Division 
RADIO RECEPTOR COMPANY, INC. 


ee Nw Ee Ee 7 

1 ¢ 

. ' 7 

Mr. Dornhoefer (upper right) \«* J 

inspects current production / 
of magnetic amplifier regu- ‘ 


Here’s a magnetic amplifier regulator just off the production 
line at Regulator Equipment Corp.’s plant in Paterson, N. J. 
It includes eight Rapio RECEPTOR selenium rectifier types 
using standard quality cells for a total of 18 units in all, and 
regulates the voltage and frequency of 400 cycle motor 
generator sets aboard many of Uncle Sam’s submarines. 

“The decision to use standard stacks,” says Warren Dorn- 
hoefer of Regulator Equipment Corp., “is governed by such 
factors as desired magnetic amplifier performance, reactor 
core material, ambient temperatures, power supply frequency 
and many others. Naturally we aim for the right combination 
to give best overall results.” 


“It has been our experience,” continues Mr. Dornhoefer, 
“that the standard RADIO RECEPTOR stacks we use perform 
highly satisfactorily in this mag-amp application and in others 
we have designed and produced. When we see such excellent 
results from the regular stacks we prefer to be realistic — 
particularly when delivery and cost are factors.” 

Naturally, stock rectifiers are not always the answer for 
every magnetic amplifier circuit. We can and do supply 
specials where necessary. We suggest you let us study your 
specs the next time you require rectifiers for this purpose. 
Chances are we can save you money — and time! 


We also manufacture transistors and 
silicon and germanium diodes. 


In Radio and Electronics Since 1922 . 


SALES DEPARTMENT: 251 WEST 19th STREET, NEW YORK 11 


NOVEMBER 1954 


TELEPHONE: WAtkins 4-3633, FACTORIES IN BROOKLYN, N. Y. 
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tee 


covers the field 


in commutators 


MINIATURE MOTORS 
to 
MARINE EQUIPMENT 


Yes, we make commutetors for 
every type and size motor on the 
market today—from toy boats to 


hae hate 


Before designing a new motor, 
check with us first. 


Perhaps one of our 1000 stand- 
ard designs ranging from 9/32’ 
ROM ome lg 
requirements andsave youmoney. 
Send us your prints for estimates. 


WRITE FOR CATALOG NO 3 


PTT 
ye a 


@ 
J 
e 
i 
A a 


(ie KR KWOOD 


COMMUTATOR CO. 


Over 10,000,000 now in use. 


4855 West 130th Street 
Cleveland 11, Ohio 





cycles. At the critical frequency, the 
trip operation is independent otf volt- 
age over wide limits. 

Model 440HF operates within the 
stated accuracy for 30-150-volt signal 
voltages. Two trips may be com- 
bined in one 3 in. x 4 in. x 5 in. pack- 
age to operate independently at two 
different values of frequency, thus 
affording protection at both a high 
and a low frequency limit. Arga Div., 
Beckman Instruments, Inc., 220 Pasa- 
dena Ave., South Pasadena, Calif. 
Facility, 
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GEAR COUPLING 
TEETH CONTACT 


Compensation for misalignment in 
Sphereflex coupling results from hav- 
ing gear teeth cut on a segment of a 
sphere. The male teeth of each cou- 
pling half are cut on a true spherical 
arc, while the internal teeth are cut 
with a straight root. Whenever mis- 
alignment occurs, the curved tooth 
maintains a constant area of contact 
with the internal tooth. The teeth are 
of uniform thickness from side to side. 
Regardless of the nature of the mis- 
alignment there is always complete 


MAINTAINS 





contact 


line 
teeth; point contact is never possible, 
and no thrust load on bearings can 
develop through the coupling. 

The standard coupling is suitable 
for angular misalignments up to +3 
deg on each coupling half, giving a 
total of +7 deg for the standard cou- 
pling. Special couplings are available, 
suitable for a 14-deg misalignment. 
Standard couplings are available from 
stock in sizes 0 through 6 (maximum 
bore 6% in.). Philadelphia Gear 
Works, Erie Ave. and “G” St., Phila- 
delphia 34, Pa. 
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MIDGET CAPACITORS WITH 
MYLAR DIELECTRIC 

Featuring steatite tubular cases and a 
Mylar polyester dielectric, subminia- 
ture capacitors require no yoltage de- 


between the coupling 


rating up to 130 C, and provide mojs. 
ture resistance exceeding MIL-C-9) 
requirements. 

To insure low RF impedance, the 
non-inductively wound extended foils 
are soldered to the wire leads. The 





capacitor ends are sealed with many. 
facturer’s Polykane fill, which bonds 
to the steatite walls and to the lead 
wires, to prevent the entrance of MOis- 
ture. Standard sizes are available in 
100, 400, and 600 VDCW ranges. 
Cornell-Dubilier Electric Corp., South 
Plainfield, N. J. 
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ELECTRONIC 
DELAY RELAY 


Electronic time delay relay, Type 
MEK-2110, provides two timing 
ranges: 1.5 to 120 sec or 0.75 to 60 
sec. DPDT load contacts are provided 
for control of external circuits. Load 
contacts are rated at 5 amp, 115 volts, 
a-c. 

Repetitive accuracy, with constant 
line voltage, is better than +2 per 
cent. Variations in line voltage will 
cause a slight increase or decrease in 
the preset time. An increase in line 
voltage of 10 per cent will decrease 
the timed interval approximately | 
per cent. A decrease in line voltage 
of 10 per cent will increase the timed 
interval approximately 1 per cent. 
Reset time of 3 per cent of set time 
must be allowed between operations. 
A calibration control compensates for 
variations due to tolerances in com- 
ponents; control is factory-set to pro- 
duce maximum rated time at rated 
line voltage. 

Feature of the MEK-2110 is that it 
allows a choice of two sequences of 
operation. In Sequence A, load con- 
tacts are de-energized during Reset 


TIME 
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ten million on-off cycles 


at full load 
demonstrate 
Burndy Scrulug 
dependability 
on bert 
heavy-duty 
Mercury 


Relays 







SCRULUG 


This compact terminal is especially 
suited for terminating cables at 
safety switches, relays, electric con- 
trol equipment, signal equipment, 
test blocks, and other highly sersi- 
tive installations. Tin-plated to re- 
sist corrosion. 


“With us, quality in every detail is an absolute must. 
Each Ebert relay design is tested for 10 million 
on-off cycles at full load. 


‘“‘We standardized on BURNDY SCRULUGS five years ago, 

and field experience has proved it was a wise decision. 

Customers benefit from the compactness of design that SCRULUGS 
permit and the superior dependability of the terminations. 

They also appreciate the easier, more accessible terminations 
that SCRULUGS make possible.” 


—Irving L. Mitchell, PRESIDENT 
EBERT ELECTRONICS COMPANY 
QUEENS VILLAGE, NEW YORE 


If you have connector problems, Burndy’s thirty years of experience 
™ connector engineering are at your service. Write or call 


BURND Y. 


NORWALK, CONNECT. — TORONTO, CANADA * Factories: NEW YORK, CALIF., TORONTO * Export: PHILIPS EXPORT COMPANY 
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Electric motor lamination 


Transformer lamination 


DIE SPECIALISTS 


DESIGNERS and BUILDERS 


Ground Sectional Lamination Dies 





8 


<@ Electric Motor 


of 


WY, . Woy 
SY” 


The opportunity to study your next 
requirements for dies or integral 
die parts will be appreciated. 


Transformer p> 





The KEY to increased production and reduced 


costs is well-planned, efficient tooling. We have 


been able to effect major long-term savings for 


our customers by ideal die design and construc- 


tion made possible by our many years’ of 


specialization in the lamination field. Satisfac- 


tory results are further insured by pilot or test 


runs. Press capacity is also available for 


production runs. 
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and Timing, and energized whey 
Timed Out. In Sequence B, load con. 
tacts are energized during Reset, de. 
energized during Timing, and ener. 
gized when Timed Out. Sequences aye 
obtained by interchanging termina] 
strip connections. 

Recommended for interval timing 
or time limiting operations, the uni 
can be used on machine tools, heat. 
treating machines, injection molding 
machines, and similar equipment. Two 
or more units may be connected to- 
gether for complex timing sequences, 
Open or enclosed forms are available. 
Machinery Electrification, Northboro 
Mass. 
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HIGH-TENSILE BARREL NUT 


Self-locking high-tensile barrel nut 
with floating action is designed for 
joining structural members without 
necessity of a large access opening 
for wrenching. The nut can be ip- 
serted in a simple production-drilled 
hole. Designated Type 2552, nut is 
designed to withstand up to 180,000 
psi at the pitch diameter of the bolt. 

The two-piece fastener has a light 
aluminum alloy base to locate the 
nut body. The body is held in the base 
by manufacturer's self-locking pin. 





The nut is held in position during 
assembly by a clip, self-retaining on 
the nut base, which provides the 
spring tension in the hole that prevents 
the nut from falling or moving during 
assembly. The top of the clip is de- 
signed to seat in the drill point of the 
bolt hole, automatically aligning the 
nut with the bolt for fast assembly. 
The barrel nut features manufac- 
turer’s red collar locking principle, 
using an integral nylon collar smaller 
in diameter than the major bolt diam- 
eter. Bolt threads entering this col- 
lar impress mating threads in the 
elastic insert, forcing bolt threads into 
metal-to-metal contact with matching 
nut threads. 
Type 2552 is currently available in 
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AT THE VERY HEART 
OF FINE REPUTATIONS... 


an EMERSON 
ELECTRIC 
MOTOR 


The valuable extra you 





get with your 
Emerson-Electric motor 





















Write for information on this 
consulting service, or bulletins 
on Emerson-Electric’s com- 
plete line of NEMA standard 
motors from 1/20 to Sh. p. 
(Check Bulletin desired.) 


L) M454-A Capacitor-Start 
() M454-B Split-Phase 

C] M454-C Integral 

|] M454-D Fan Duty 


You probably know that the Emerson-Electric 
motor has helped to build more than one prod- 
uct reputation by its outstanding performance. 


But are you aware that you can take advantage 
of the specialized experience and technical skill 
of Emerson-Electric Engineers and Designers 
on anything related to electric motors? 


g Often, a simple change in design or production C] M454-E Oil-Burner 
s technique can save you many dollars, deliver 1 M454-F Jet Pump 
5 better performance for you. Remember, 1] M454-G Blower 
g Emerson-Electric has specialists ready to help 
. solve your most complex motor problems. 
1€ 

THE EMERSON ELECTRIC 
: MANUFACTURING CO. 


e St. Louis 21, Mo. 


EMERSON <2 ELECTRIC 


MOTORS + FANS pt —S—— APPLIANCES 
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YOU CAN DEPEND ON 


FOR GREATER 
PROFIT 


Autormatiom 
STARTS WITH 







S 
FOR ANY SIZE INDUSTRY 


—=——pr 





AUTOMATIC DE 


The pre-cooling of trucks and 
railroad cars for the shipment of 
perishable foods has been great- 
ly simplified by Dr. Phillips, Inc. 
of Orlando, Florida. Portable pre- 
cooling units, controlled automa- 
tically by Eagle Signal Corpora- 
tion Polyflex Reset Timers, prop- 
erly regulate for both high and 
low humidity conditions. This 
has increased the operating effi- 
ciency by as much as 50%. The 
Polyflex Reset Timer is only one 
of many types of reset timers in 
the Eagle family of timing relays. 
A timer can be applied to your 
application — let Eagle engineers 
go to work for you. 





Send for FREE Automation Book- 
let “See what timing can do for 
you.” 














eight thread sizes from %4-28 through 
34-16. Elastic Stop Nut Corporation 
of America, 2330 Vauxhall Rd., Union 
N. J. 
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DOUBLE SOLENOID VALVE 


Double solenoid pilot-operated gp. 
trol valve is available in both foot ang 
manifold mounting in basic % in, and 
% in. sizes and in a 4-way body, Ry. 
ternal pilot supply is optional. Fea. 
tures include momentary contact for 
reversal of valve position in both direc. 





tions, eliminating need of holding re- 
lay. Manual override is optional for 
operation in both directions. Each 
pilot solenoid has a separate plunger, 
there is no direct connection to cause 
coil burnouts. Built-in provision for 
external pilot supply allows conver- 
sion of standard operation in 35 to 
200 psi pressure range to low pressure 
and vacuum, as well as up to 300 psi. 
Overall dimensions: 3 x 5 x 8 in. (Ap 
prox.) Valvair Corp., 956 Beardsley 
Ave., Akron 11, Ohio. 
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INTERRUPTER WITH 
NYLON CAMS 


Major improvements in design of ATC 
interrupter include timing cams and 
contact arms made of molded nylon. 
Also need for lubrication is  elimi- 
nated by an oiled-for-life rotor on the 
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Make your own comparison of the 


Gj tme’. TIMING: BELT DRIVE 


versus other forms of Power Transmission 


GILMER 


“TIMING” — FLAT BELTS CHAIN V BELTS 
BELT DRIVE 
1. Can it transmit 1/100 to 300 HP without slip- 
page...and without lubrication? 


2. Does it eliminate noise and vibration caused 
by metal-to-metal contact? 


3. Does it operate at maximum efficiency, in- 
definitely, without take-up? 


4. Does it make possible very compact, short- 
center drives of ratios up to 15-to-1? 


5. Does it eliminate need for initial tension, per- 

e . : 

mitting all the drive's tension to be used effec 
tively ... and reducing bearing wear? 


6. Can it operate satisfactorily at peripheral 
speeds above 12,000 FPM2 


ity2 
7. Does it maintain constant angular velocity? 


Is its weight very low in proportion to its 
strength? 

Does it make possible precise “timing”, with- 
out appreciable backlash, between two or 
more widely separated shafts? 


10. Does it eliminate the expense and added 
weight of lubricants, lubricating devices and 
covers? 


11. Does it save so much power as to mn 
permit use of lower-powered motors? 


12. Does it have unusually long, maintenance-free 
service life? 


i 
WHEN PLANNING A DRIVE, CONSIDER ALL FIVE! 


ae 


ESS EPP PFE F 


STEEL GIVES 
-ENCASED, CABLED STEEL WIRE , 
eee STRENGTH WITHOUT BULK ) Naturally, these questions are phrased to e 


combinations of features provided by the 
Question 1, for example, might have been di 


questions. But this would not point up the 
““Timing’ 


mphasize the unique 
“Timing” Belt drive. 
vided into two separate 


important fact that the 
” Belt drive is the only positive drive requiring no lubrication. 


Certainly, the four older types of drives will always have their 
special places in the power transmission picture. The important fact 
is that the design engineer now has at his disposal a fifth type of 
drive ideally suited to so many applications that more than a million 
are now in use. 

Write for your copy of the Gilmer “Timing” Belt Stock Drives 
Manual, to Gilmer “Timing” Belt Division at the address below. 


et ieotnads Oldest Manufacturer of Industrial Rubber Products 
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Get faster production, 


PY 
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i +e q " 
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THE DEMANDS made by industry and the military for better plastic materials have 
increased enormously in the past few years. Manufacturers such as the six shown 
here turn out their products in astronomical numbers. When your plants make millions 
of electronic components every year, an obvious essential in your business is a plastic 
that is economical because of its fast molding properties—yet which has the qualities 
necessary to make your end-products the very best possible. That’s why PLASKON 
Alkyd molding compounds are playing such an important role in the electronics 
industry. Have you investigated the unlimited possibilities of PLASKON Alkyds for 
your business? Why not call your local Plaskon man for complete information. 
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better products...with 


PLASKON Alkyds! 


JEFFERS ELECTRONICS: 
DUBOIS, PA 


We produce more than 300,000 elec- 
tronic components every month that 
are molded in PLASKON Alkyds and 
we are increasing production all the 
time. The low pressure molding and 
quick curing qualities of PLASKON 
Alkyds give us faster production than 
any material we have tried 


ERIE RESISTOR CORP.: 
ERIE, PA 


Our curing cycle was cut by over 75% 
when we started using PLASKON 
Alkyds in capacitors for television re- 
ceivers. Savings to us in time and labor 
costs are proportionate and we make 
a better finished product. 


NOVEMBER 1954 


MICAMOLD RADIO CORP.: 
BROOKLYN, N.Y 


PLASKON Alkyd molding compounds 
have the high dielectric strength and 
are resistance required by our custom- 
ers. Moisture resistance, dimensional 
stability and zero after-shrinkage make 
PLASKON Alkyds a ‘“‘must” at our 
plant, too! 


TOBE DEUTSCHMANN CORP.: 
NORWOOD, MASS 


Our production schedule is geared to 
a minimum of 25,000 capacitors off the 
line daily. At this rate we had to find a 
material that would mold fast at low 
pressures. PLASKON Alkyds solved our 
problem. 


For further information on PLASKON 
Plastics and Resins, address BARRETT 
DIVISION, Allied Chemical & Dye 
Corporation, 40 Rector Street 

New York 6, N. Y. HAnover 2-7300. 





CENTRALAB: 
MILWAUKEE, WIS 


We manufacture in excess of 2,750,000 
trimmers and capacitors each year. 
PLASKON Alkyd’s outstanding elec- 
trical properties and easy handling 
make economical high output possible. 





INTERNATIONAL RESISTANCE CO.: 
PHILADELPHIA, PA 


IRC chose PLASKON Alkyd because of 
its better load life and temperature 
characteristics, its ability to dissipate 
heat, and because it makes a more at- 
tractive finished unit. Its rapid mold- 
ing qualities have speeded up our pro- 
duction considerably. 


S$ [SOX 
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.. . from the smallest to the largest 
... and everything in between! 


@y Industrial Electronic Military 


. 


QUICK GUIDE .. . to the most popular 
of the S-D 5,348 relay types. 


acs een chums Gites em GD MAD NS Gt i GEER SND MRE GD SERED GND GREED a 1 
STRUTHERS-DUNN, Inc., | 
Pitman, N. J. | 

Without obligation send the 20-page ‘‘Quick Guide" to | 
S-D relays and timers. | 
cs screens roianbdeusannscatssonvoteabootesotons . 
i iciinlttilincninnt | 

| 

I aoc Lekeahectovyecsonsiwetyescores plchlenee eee nace | 
Address | 
eT OS a ee a 





SALES ENGINEERING OFFICES IN: ATLANTA © BALTIMORE © BOSTON © BUFFALO © CHARLOTTE * CHICAGO 
CINCINNATI e CLEVELAND « DALLAS © DETROIT ® KANSAS CITY ¢ LOS ANGELES © MINNEAPOLIS ¢ MONTREAL 
NEW ORLEANS © NEW YORK ¢ PITTSBURGH @ ST. LOUIS © SAN FRANCISCO @ SEATTLE © SYRACUSE e TORONTO 
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synchronous motor. Selector knob 


| maintains setting through heavy Wire 


spring stressed against dial cam to ab. 


| sorb vibration. Larger contacts permit 


heating loads up to 4.6 kw without 
use of external contactors. Also, the 


_ interrupter is now available either 


unenclosed or in explosion-proof ep. 
closure with external dial, surface- 9, 
flush-mounted. 

Applications include stepless cop. 
trol of temperature in electric ovens, 


| furnaces, driers, evaporators, and sim. 


ilar equipment without  rheostats 
Cyclic interruption of full a-c line 
circuit regulates temperature accord. 


| ing to “on” time selected. When dia] 
| is set at 50 per cent, a constant 1-min 
| cycle puts power on and off for 30 


sec; dial setting of 25 per cent puts 
power on for 15 sec and off for 45 
sec; dial setting of zero switches off 
power to heating elements. Full range 
from zero to 100 per cent “on” time 
is calibrated on dial. Automatic Tem- 
perature Control Co., Ine., 5219 
Pulaski Ave., Philadelphia 44, Pa, 
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EXTENDED-LENGTH 
HYDRAULIC SWITCH 


Hydraulically operated _ electrical 
switch, self-contained in a }2-in.-diam 
flexible plastics tube, is characterized 
by its ability to follow contours in 
three dimensions. The flexibility of 
the plastics tube allows it to be bent 


| in excess of 90 deg without impairing 
| switch operation. Sensitive through- 


out its entire length, an adjustable 
contact allows sensitivity to be set 
within broad limits. Adjustment can 
be made so that pressure as low as | 





oz will actuate the switch, when in- 
stalled on a horizontal plane. 
Capacity of the palladium contacts 
is approximately 1 amp when switch 
is adjusted to require 6 to 8 oz pres- 
sure. Designated Hydratube, switch 


| is available in standard lengths of 6 
| and 12 ft. Lengths up to 300 ft can be 


obtained. 

Hydraulic fluid is permanently 
| sealed in the tube; refilling is never 
required. While the switch can be used 
without additional covering, a special 
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THERE'S A ROEBLING MAGNET WIRE 
TO MEET IT EXACTLY... ECONOMICALLY 


THERE’S NO NEED TODAY for searching, shopping or experiment- 
ing... in Roebling’s complete magnet wire line there’s the right wire 
and insulation for your exact winding requirements and for completely 
dependable service performance. 

Here are a few of the Roebling Magnet Wires currently being used 
successfully by all types of manufacturers the world over: 


ROEVAR TYPE F 






LOOK AT YOUR MAGNET WIRE SPECIFICATION! 











Temperature 
Rating 


Class A 














Type FG, HFG, FDG, HFDG 
ROEVAR COTTON TYPE FC ——— 
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escription 
ROEVAR TYPE HF Descrip Type 
wanes | Heavy ROEVAR ae 8 — 40 
pepe Triple ROEVAR Type TF L 8 — 34 
Quadruple ROEVAR Type QF | 8-30 
ROEVAR TYPE OF sidpeciiedinmMaiibiartonisentaay 
— - 7D ° ROEVAR and Cotton | Type FC, HFC, FDC, HFDC 8 — 32 
7 a a ROEVAR and ROEGLAS 8— 14 












































Class A 
Class A 

















Nylon Enamel Type SN, HN, TN 4-34 
| ENAMEL TYPE E Sapte Sonesta Se iS ee 
| ROEVAR-Nylon Enamel Type FN, HFN, TFN Class A 
: ‘ ROEBOND | Type 1, 2,3 Class A 
. EE ——— _ = ——— 
DOUBLE COTTON TYPE DC Untreated Class 0 
| Cotton Type C, DC 4/0 — 30 Treated Class A 
] tH — 
“ —SaeeD ROEGLAS Type G, DG 4/0-—14 Class B 
; —$$$____—__|_ ie a 
DOUBLE ROEGLAS TYPE DG ROEGLAS with | ‘Type G Silicone, 
t Silicone Binder DG Silicone 4/0—14 Class H 
i +} eusitiand a 
l - | s Untreated Class 0 
quare Double Cotton Type $Q.DC 1/0—14 
ROEGLAS TYPE FG Se SE ee Treated Class A 
Rectangular Double Untreated Class 0 
Cotton Type DC Treated Class A 
, Square ROEGLAS Type SQ.G, SQ.DG 1/0—14 Class B 
SQUARE COTTON TYPE SQ@.DC \ ssieeaiideccuataeiecaie ai eee eee ake : 
Rectangular ROEGLAS | Type G, DG Class B 
Square ROEGLAS with Type SQ.G Silicone, 
Silicone Binder | $Q.DG Silicone 1/0 — 14 Class H 
caacaen Ne 
SQUARE ROEGLAS $Q.0G Rectangular ROEGLAS Type G Silicone, Class H 
. — with Silicone Binder DG Silicone 


























ROETEMP 


Round, Square, 
(Mylar-Quinterra) 


Rectangular 












Various types and 















1/0— 10 












Untreated Class 0 

n- combinations Treated Class A 
ts Paper-Cotton Various types and Untreated Class 0 
i‘ RECTANGULAR ROEGLAS TYPE DG combinations Treated Class A 
C 
1 Write for literature describing the complete Roebling ry Cc r 4 GS 
"6 Magnet Wire line. John A. Roebling’s Sons Corpora- | = L i Nt ia 
he tion, Trenton 2. N. J. RYT) Te he Oe OL eal a 

JOHN A. ROEBLING'S SONS CORPORATION, TRENTON 2, N. J. erancHes: ATLANTA, 934 AVON AVE. + BOSTON, 5! SLEEPER ST.&5 PITTSBURGH ST.* CHICAGO, 
tly $525 W. ROOSEVELT RD. + CINCINNATI, 3253 FREDONIA AVE. + CLEVELAND, 13225 tAKEWOOD HGTS. BLVD. + DENVER, 4801 JACKSON ST.+ DETROIT, 915 
ver FISHER BLOG. +» HOUSTON, 6216 NAVIGATION BLVD. » LOS ANGELES, $340 E. HARBOR ST. + NEW YORK, 19 RECTOR ST. + ODESSA, TEXAS, 1920 £. 2ND 
ed ST.» PHILADELPHIA, 230 VINE ST. ¢ PITTSBURGH, ROOM 239, HENRY W. OLIVER BLOG. « ROCHESTER, 1 FLINT ST + ST. LOUIS, 3001 DELMAR BLVD. + SALT 
5; 





TRENTON 2, N. u. 
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KARE CITY, S26 W. BTH SOUTH ST.+ SAN FRANCISCO, 1740 17H ST.+ SEATTLE, 900 1ST AVE. S.+ TULSA. 321 N. CHEYENNE ST.+ EXPORT SALES OFFICE, 
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Here’s the compact, low-priced ma- 
chine you’ve been looking for to 
speed up reproduction work in your 
eompany. Put it in your central 
reproduction department or right 
in the department where the origi- 
nals are made or filed. Either way 
it will save you time, money, and 
inconvenience when you need 
prints of smaller size originals. 
The new Copyflex Model 100 has 
an 11-inch printing width. It oper- 
ates up to 12 feet per minute and 
reproduces up to 300 copies in one 


lopytlex. 


Copies anything drawn, printed, 
written, or typed on ordinary 
translucent paper —in seconds. 


CHARLES BRUNING COMPANY, INC. - 4700 MONTROSE AVE. - CHICAGO 41, ILL. | 
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Here’s the Helper Your Big 
Reproduction Machine Needs! 







Model 100 
only 


$4950 


Specification Sheets, Check Prints 
and Engineering Changes Reproduced 


When You Want Them! 


short hour at a cost of less than 
2c each. 

Like all Bruning Copyflex ma- 
chines, the Model 100 is clean, 
quiet and odorless. No ammonia or 
ozone vapors. No installation prob- 
lems. It is so compact you can 
locate it anywhere and anyone can 
operate it. 

Find out for yourself how this 
versatile, wonderfully convenient 
Model 100 can help you save time 
and cut costs on smaller-size repro- 
duction work. Mail coupon today! 


Charles Bruning Company, Inc. 
4700 Montrose Ave., Chicago41,Ill., Dept. 509 


Please send me more information about the 
Bruning Copyfiex Model 100. 


Name Title. 
Company 
Address 


Zone__ State 
















rubber extrusion, designed to be 
mounted on flat, round or uneven 
surfaces, is available. 

Switch can be used as a contro] 
device on long machines such as 
presses, or wherever an extended 
length sensitive switch is required for 
automatic or manual control. The Re. 
cora Co., 56 W. 103rd St., Chicago 98 
No. 13, Reader 
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PRE-COATED ALUMINUM 
AND STEEL 


Pre-coated coils of aluminum or steel, 
designated Coil-Cote, available in any 
color or finish, can be formed, bent, 
lrawn, pierced, and fabricated wi Tt. 
drawn, pierced, and fabricated without Py 
danger of cracking, peeling, or crazing, “7 ¥ 
Advantages of pre-coated metal in 7 





clude elimination of waste caused by 
poor paint adhesion, drips, or runs, 
and spoilage from additional surface 
preparation steps. The pre-coated coils 
have also proved easier on forming 
dies, with the coating, acting as a 
lubricant. Andwall Manufacturing 
Co., Ixonia, Wis. 
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SPEED-REGULATED MOTOR 


Provid‘ng a starting torque of 110 lb- 
in. continuous-duty Type SC-5 Motor 
produces 1 hp at 12,000 rpm, regu- 
lated to +6 per cent in speed varia- 
tion. It draws 45 amp, operating over 
d-c range from 25 to 29.5 volts and 





ELECTRICAL MANUFACTURING 


Design to cut your own 
assembly costs, and you'll 
design to beat competition 
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WESTINGHOUSE CAN CONTRIBUTE... 


EASIER MOTOR MOUNTING 


NEW LIFE-LINE “A’’ MOTOR 

LIFE-LINE d-c MOTOR 

AV DRIVES Bite U8) ie ce ac 
GEARMOTORS AND GEARING PRODUCTS. 


Page in 
Insert 


A FULL LINE OF CONTROL DEVICES 


a-c CONTACTORS 
RELAYS — 
AB CIRCUIT BREAKERS . 
INSTRUMENTS 

OTHER COMPONENTS 


ENGINEERING, MANUFACTURING AND REPAIR SERVICES. 





Simplify machine assembly 
with these two drives 


Life-Line’ Motors 


One of the biggest time wasters—both in designing and in producing equipment— 
is providing for motor greasing. The new, pre-lubricated, Life-Line ““A’’ Motor does 
away with the problem completely. Install Life-Lines in close quarters, too, or in 
hard-to-get-at locations—and then forget them. Just the right amount of life-tested 
grease is pre- packed at the factory in labyrinth 4-way seal bearings. 

New Life-Line A” Cast Iron Motor is smaller, lighter than conventional motors, 
rating for rating, and provides more horsepower in a given frame than ever before. 
So, it’s more quickly and easily built into equipment interiors, can give you more 
compact machine design, or provide increased ventilating room where desired. 

Life-Lines provide more mounting flexibility—they're drip-proof in any position 
because there are no openings in the frame. They're better protected with the new 
4-way bearing seal and new armorized enclosures. They're smoother, quieter in 
operation with improved design 

The most advanced design in motors available anywhere is yours in Life-Line. 


Controls De-mystified 


A new series of sound-slide films on modern systems of motors and con- 
trols is available through your Westinghouse representative. These films 
will help with problems in the application and selection of control com- 
ponents and their functions. 


New Life-Line ‘‘A”’ Cast-Iron Motor gives you all Life-Line SK d-c Motor provides easier installation 
the proved-in-service features of Westinghouse into machines because of pre-lubricated bearings, 
motors plus extra protection, greater application requiring no greasing channels. A full line of SK 
flexibility, and smoother, quieter operation. motors is available for any equipment requirement. 
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more economical power 


with Westinghouse AV Drives 


Space saving? You bet. Here is a power package 
that in one compact enclosure gives your customer 
a complete, variable-speed, d-c power package con- 
taining a motor, generator set and all necessary 
controls. It provides on-the-spot conversion from 
a-c power lines without the necessity of intricate d-c 
plant feeders. D-c distribution equipment is more 
expensive and more trouble than a-c—in initial 


cost, installation and maintenance. 


Assembly onto your tools is simpler—AV Drives 
come completely engineered in enclosures, ready for 
hook-up. They help you in other problems of 
special function, too—components are easily added 
for automatic sequencing, speed, acceleration, 
deceleration, dynamic braking, and so on. 

So, for more compact, laborsaving, easy-to-apply, 
variable speed power, specify Westinghouse AV 


Drives. 
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Speed mounting, alignment with 





compact Westinghouse Gearmotors 


Another major advancement in drive engineering 
is the Westinghouse Gearmotor. The Life-Line 
Gearmotor has both motor and gear unit designed 
as integral equipment. The result? There is a major 
saving in space because all belts, chains and pulleys 
can be eliminated. Hence, no alignment problems. 
This means faster mounting onto or into equipment 
and into tight quarters. 


Horizontal split case construction permits the 
gear cover to be removed in minutes, and makes all 
working parts readily accessible, without removing 
gearmotor from driven load; Life-Line can be in- 
spected in one-quarter the time required for con- 
ventional designs. 


Westinghouse also designs and builds a complete 
line of speed reducers and other gearing products, 


and coordinates them into complete drive Systems 
for the machine designer. 


The illustration below is a Westinghouse Life. 
Line Gearmotor with motor brake installed on top 
of a rotary shear. 
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re many design and production opportunities 
ao save you, literally, hundreds of hours in tool 
assembly and panel mounting jobs. 


1. Life-Line a-c Starter’s straight-through wiring—line 
‘ terminals at the top, load terminals at the bottom—is 
plainly marked, front accessible. This eliminates hunt- 
ing for missing terminals, saves time, especially where 
dozens of starters are being put in place. 


2. Pressure-type connectors end looping of wires, and 
provide quickly made, low-resistance connections for 
either solid or stranded wire. 


3. All parts of the Life-Line are front mounted. Construc- 
tion is simple and compact to provide quick mounting 
and plenty of wiring room. 


4. In NEMA sizes 0-5, Life-Line Starters are of best design— 
one design for installers to learn and to work with. 


~ Straight-through wiring lets 
; you install a Westinghouse 
»” Control Device faster and easier 


Interchangeability of components economizes on 
stocking of parts. 


Add-a-part panel 


One of many important new developments in 
Westinghouse Control is the reduced voltage starter 
which minimizes shock of motor starting torque on 
the driven machine and reduces starting current in- 
rush, limiting voltage dips on the power line. The 
standard starter panel is drilled so that additional 
relays, voltage and current transformers may be 
added in the field without change of enclosure size. 

Manufacturing facilities are available in many 
Manufacturing and Repair Plants to build panels 
locally and quickly. 












Type AM time delay relay 


The adjustable timing pneumatic device shown above combines a relay 
and timer in one compact unit that saves panel space, and can be sup- 
plied in various circuit combinations. 


New AB Circuit Breakers 


Three recent developments in Westinghouse Circuit Breakers ease the 
squeeze on space, especially in panels that must hold many devices. 


The new E Breaker, formerly rated 50 amps, has been redesigned for 
100 amps with no increase in size. 


The new J Breaker is only 101%’’ high compared with 1514"’ for con- 
ventional 225-amp breakers. Saves at least 34% mounting space in 
panels, switchboards, control cabinets and other enclosures. 


The new, Visible Blade Load Break De-ion® Switch is a fusible or non- 
fusible disconnect for all types of control panels up to 150 hp, 600 
volts, a-c. It’s the smallest, Visible Blade Load Break Switch available. 


Space saving means smaller cabinets, more wiring room, faster line 
assembly. 


A full line of control components 


Compare the full line of Westinghouse Control Devices. Together 
they make the team you're looking for to slice hours and dollars from 
assembly costs. They include standard, heavy-duty and Oil-Tite* 
pushbutton units and control stations; magnetic controls featuring 
the advanced Life-Line Starter—best in design in NEMA ratings 0-5; 
manual controls including motor snap switch, Motor Sentinel*, Motor 
Watchman® and the widely used NEMA 1A manual starter; famous AB 
De-ion circuit breakers, control components; relays (including the 
new, highly versatile Type N relay), contactors, timers, transformers, 
terminal blocks and many other devices for control panels. 
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You save space, simplify wiring becays| w 





AB CIRCUIT BREAKERS—In the wides 
selection of frames, Westinghouw 
Breakers provide not only reliabk 
circuit protection for the life of th 
installation but more compact sizes, 
rating for rating, than available any. 
where else. 


*Trade-Mark 
























| Westinghouse components are compact 


Teer eres) 


PREEET ET) / 


rT) er PT deBlLdrs Lata 


Porryyy aE 
reer «segues i y 
r a.) 


¢ if | 


wa iS 


dest TYPE N CONTROL RELAY—Here is a versatile UNIT TERMINAL BLOCKS— Mounting 
Dust unit designed on the same principles of channels in 48’’ lengths, easily cut to 
able compact structure as the Life-Line Starter. cenehtiiiain, teas K teva lite b d 

Many pole combinations in the same basic CP ah Sees Sean See ne 
the relay, easy contact convertibility from nor- ily added or changed without discon- 
12e5, mally open to normally closed, and quick necting adjacent wiring; contributes to 
any: coil change provide many laborsaving de- easier panel planning, quicker wiring 


sign O ities. . 
as and mounting. 


More readable instrument 
dials save panel space 


Westinghouse K-24 Full-View, Circular-Scale Instruments can be 
read accurately from more than 20 feet or from a 65-degree angle. 
Super readability like this means that K-24 instruments need not 
be kept at eye level. They can be mounted anywhere on the panel 
and still be read easily. A special case design and the use of proved 
optical principles in dial and cover combine virtually to eliminate 
shadows and glare, even under adverse lighting conditions. 
Circular scales of K-24 instruments provide a pointer travel 
twice that of other types which require the same panel space. 
These features show why the use of K-24 instruments will 
result in smaller, more compact designs, whether in cabinets, on 
consoles or other equipment. 


CONTROL CIRCUIT TRANSFORMERS— 
This compact unit, with superior 
voltage regulation characteristics, 
assures positive control action at 
normal line voltages found in plants. 
It can be installed in either individ- 
ual enclosure or control cabinet. 








Together these components help you 
design to beat competition 


In modern equipment, electrical drives and their 
many attendant control components throw a real 
challenge at designers and production planners. 
Westinghouse has one important answer for you: 
a team of products that not only electrify, coordi- 
nate, protect or automate productive processes... 
but products that help the builder hammer down 
production line operations, standardize wiring pro- 
cedures, save mounting space, reduce over-all as- 
sembly costs . . . products that help you design for 
competition. 

Individually, Westinghouse products provide 
proved, cost-saving features. Together, they will 
give you an unbeatable combination. 

Many of these same design advantages of Westing- 
house drive equipment also provide your customers 
with timesaving, maintenance-free, long-lived per- 
formance that spells repeat sales for you. Westing- 
house quality works hand in hand with the basic 
skills you build into your equipment. 





Nationwide network 
of maintenance facilities 


38 large and well-equipped Westinghouse Appa- 
ratus Repair Shops are available to your customers 
for maintenance jobs on every conceivable type of 
electrical apparatus. Supplementing these are many 
authorized motor service stations in other strategic 
locations. 

56 Field Service Offices are ready to make inspec- 
tions, adjustments and on-the-spot repairs for 
equipment that cannot be moved easily. 

Fast delivery of Genuine Westinghouse Renewal 
Parts from stock in 31 locations enables you to 
keep low parts inventories at your plant. 

Call your Westinghouse Representative for any 
of these or other services. 

MP-3007 


WRITE WESTINGHOUSE FOR ANY OF THE FOLLOWING LITERATURE 
Westinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


New Life-Line ''A” Motor B-6154 * Life-Line AV Drives 
B-5808 °* Life-Line Gearmotors B-5645 * Automatic Oper- 
ations Start with Westinghouse Control B-5882 * Complete 
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Industrial Control and Services B-6051 * “Controls De-mys- 
tified” Film * K-24 Instruments, Catalog 43-200 * Preventive 
Maintenance B-5477A * Speed Reducers B-5646 
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regulates over a load variation of 2/3 
to 1 hp. , Seen 
- Bypass capacitors are built in at 
the armature and governor brushes 
to assist in minimizing radio inter- 
ference. Input connections are made 
by means of a shielded positive lead 
and a grounded negative stud; special 
arrangements can be supplied. 
Motor has a geared output shaft 
but can be supplied with a plain shaft 
of any length required, or with splines, 
keyways, OF similar arrangements. 
Model SC-5 is standard with counter- 
clockwise rotation. Weight is 10.8 lb. 
Dalmotor Co., 1323 Clay St., Santa 
Clara, Calif. 
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WINDOW-TYPE 
ANNUNCIATOR 


In heavy-duty window type annun- 
ciator, the Electro-Pane, a sequence 
of four different indications is accom- 
plished by the use of three hermeti- 
cally sealed mercury switches. Switch- 
ing is accomplished by two solenoids. 
No small relay-type contacts or coils 





are used and no auxiliary equipment 
is required. The four different indica- 
tions are denoted by different colors 
of the illuminated nameplate. This is 
accomplished by the use of plastics 
color filters and a diffusing prism 
which insures uniform nameplate 
lighting. Electro Devices, Inc., 4025 
Easton Ave., St. Louis 13, Mo. 
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CASES, HOUSINGS 

Rectangular cans, for use as high- 
voltage shields, transformer cases, 
housings and similar applications, in- 
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Automatic 
Screw Machine 
Products 


in steel, brass, or 
other metals... 
from 1/16” to 24%4” 
diameter are simple 
production runs at 
Blake & Johnson. 
Slotting, cross- 
drilling, burring, 
broaching, slabbing, 
roll-threading and 
drilling—are every- 
day operations. Our 
engineering and 
manufacturing 
know-how is at your 
service whether you 
need custom-built 
machine parts or 


slotted as well as 
Phillips head 
machine screws, 


tapping screws, 
Stove bolts, 
Twin-Fast® wood 
screws, special 
headed products, 
machine screw nuts, 
rivets, chaplets, 
wire forms. 


Write for new 
catalog. 








TAPPING SCREW 





STOVE BOLT 





MACHINE SCREW 


MACHINE SCREW NUTS 


SPECIAL WIRE FORM 


WATERVILLE 48, CONNECTICUT 
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Developing and producing specialized 
arts, compression-molded O-rings 
and stock mold items . . . to meet customer's 
exact requirements . . . from natural, syn- 
thetic and silicone compounds, is our busi- 
ness. Your inquiry regarding any rubber 

4 parts problem, especially in the 
design stage, is invited. 


rubber 





today! 


2811-4 S. Tenth St. ~ 





COCOCCCHCHCC OCC OCOC OCC OCE COO OEOC® 
There's one for your application 


SEALED MERCURY CONTACTS ¢ 
FROM 0.9 AMP. TO 25 AMPS. » 


* MERCOID 


TILTING TYPES 





SP-ST. 10A. 115V., 5A.-230V. 
SP-ST. 25A.-115V., 1242A.-230V. 





3 Wire SP-DT. 4A.-115V., 2A.-230V. 








SP-ST. 4A.-115V., 2A.-230V. 


ao BS 


SP-ST. 1A.-115V., 4% A.-230V. 





NEW YORK, 205 E. 42nd ST. 





New 4-page brochure and handy file 
folder telis what Goshen Rubber can 
do for you. Send for your free copy 


Double Circuit, ST, 4A.-115V., 2A.-230V. 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO 41, ILL. 





MOLDED PRODUCTS 


LATHE-CUT PRODUCTS 


OOOCY 





DIE-CUT PRODUCTS 


Fen 


tebe 









BONDED-TO-METAL PRODUCTS 











aoe? 


MAGNET OPERATED TYPES 





Available normal position “Open” 
or “Closed"’ 5A.-115V., 2.5A.-230V. 


Available normal position ‘‘Open’’ 
or “Closed”’ 1A.-115V., 0.5A.-230V., 
or 0.9A. at 24 volts or less. 





ONLY MERCOID OFFERS 
@ VISIBILITY OF CONTACT ELEMENTS 


It can be instantly noted whether circuit is 
on or off. 


@ UNAFFECTED BY DUST, DIRT OR CORROSION 
Not subject to oxidation, open arcing, 
pitting or sticking. 


@ LONG LIFE 
Capable of indefinite operation—can provide 
a million “makes” and “breaks” without dete- 
rioration—no maintenance required. 
OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 
WRITE FOR BULLETIN NO. 46 














PHILADELPHIA, 3137 N. BROAD ST. 
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clude twenty-five different sizes of 
rectangular and square base cans from 
2% in. x 1% in. to 7% in. x 7% in,; 
most sizes can be made to any te. 
quired body height from 2 up to g 
in. A variety of access openings, with 
closures, ventilating hole patterns, 
fastening fixtures can be provided. 
Finished pieces can be coated or 
plated and instructions and warnin 
panels may be stamped or litho. 
graphed on bodies or tops as required, 
Parts are made from tinplate, terme. 
plate, steel, or any of the common 
non-ferrous metals such as aluminum, 
brass and copper, in gages from 0,016 
to 0.018. George D. El'is & Sons Ine., 
American & Luzerne Sts., Philadel. 
phia 40, Pa. 
No. 17, Reader 
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NEMA 12 ENCLOSURE 
FOR DUST-LADEN 
ATMOSPHERES 


Patterned after JIC requirements, en- 
closure assures circuit-breaker opera- 
tion in atmospheres containing ex- 
cessive particles of lint, dirt, sawdust 
and other foreign matter. Mounting 
holes and knockouts are eliminated to 
prevent foreign matter, as well as oil 
or coolant, from entering the en- 
closure. External mounting feet sim- 
plify mounting installation. Solid 
sheet-steel sides and back have closed 
welded seams. 

Newly designed operating mecha- 
nism operates breaker from outside en- 





closure. Visual nameplate indicates po- 
sition of breaker handle at all times. 
Handle may be padlocked in either 
“ON” or “OFF” position. Defeater 
arrangement allows authorized person- 
nel to open enclosure cover with 
breaker in ‘ON” position. Design in- 
cludes double-locking both of handle- 
operating mechanism and_ enclosure 
cover. Neoprene gi asket provides tight 
seal when cover is shut. 


ELECTRICAL MANUFACTURING 
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BLUE RIBBON 


Our Blue Ribbon Resistor—designed in 1939—was the 
first flat or strip resistor in the field. And now, though 
there are others of similar type, the Hardwick, Hindle 
Blue Ribbon still holds first place—and is still winning 
“blue ribbons,” and such comments as quoted above. 

Although its basic design is the same, recent im- 
provements assure you “the finest flat resistor made.” 

Our crazeless gray enamel completely eliminates 
the disastrous crazing which results in failure of the 
resistive element due to moisture penetration from 
humidity, salt and other severe atmospheric conditions 
—thus giving greater dielectric strength. 

The aluminum thru-bar, in contact with the internal 
surface of the ceramic core, distributes the heat more 
uniformly along its entire length—than conventional 
tubular resistors. 

The studs—corrosion and rust resistant—are peened 
to serve as mounting supports and also to permit the 
stacking of two or more units when space need be 
saved. And our unique method of fastening the tube to 
the thru-bar prevents loosening under vibration. 

As compared to the conventional tubular resistor 
Blue Ribbons give you: 





RESISTORS 





1. Higher wattage rating per unit space require- 
ment. 


2. Reduction in space behind the panel or mount- 
ing surface. 


3. Sturdy but simple mounting, either single or 
stacked. 


4. Lighter weight. 

5. Lower induction. 
Our Blue Ribbons are designed for and manufactured 
in accordance with JAN-R-26A specifications. 

Send for our catalogue, showing these and other 
Hardwick, Hindle resistors of distinction. 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors 


Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 


Established 1886 
NEWARK 5, N. J. U.S.A. 


The mark of quality 


For more than a quarter of a century 



































Got A Small Enclosures are available with many 4 
facturer’s “E,” “F,” “J,” and “L” f& : 
> > . = a 
“Black Box” circuit breakers, in ratings from: 5 
600-amp; 125-600 volts a-c; 125.959 
volts d-c. I-T-E Circuit Breaker ¢ 
Crammed full 19th and Hamilton Sts., Philadelphia 
30, Pa. 
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MIDGET CAPACITOR HAS 

0.0005 POWER FACTOR 

Characteristics of midget capacitors 
designated Tekaps, include a zer0 
temperature coefficient from —60 to 
over 300 C; a dielectric constant of 
2.0 and a power factor of 0.0005 at 
all operating frequencies, as well ag © 
a moisture absorption factor of zero, | 








This new version 
of the popular 


Model ‘''M’’ 
ACRO 


"Snap-Action” 
Switch 


FITS KIGHT INTO THE PICTURE 


Unsurpassed in all these ways... 
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e@ REPEATABILITY 
e FUNGUS PROOF 
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e VIBRATION RESISTANT Silver-plated terminals allow solder- 
ing directly into circuits, but leads can 

e LOW CONTACT RESISTANCE be furnished if desired. 
The capacitors are most practical 
e TEMPERATURE RANGE +165° F. to -90° F. in values of 0.5 to 10 mmf. Standard 





tolerance is 10 per cent. Types shown Hi 
@ DIMENSIONALLY STABLE AT ABOVE TEMPERATURES are 7/16 in. long and were made to . 
e WIDE RANGE OF OPERATING FORCES be wired directly into a circuit. Other / 
lengths are available. Anchor Radio § PI 
e CLOSE MOVEMENT DIFFERENTIALS Corp., 2215 S. St. Louis Ave., Chicago 4 
23, Ul. 4 PI 
The type “M” is only one of several thousand Acro-Mu snap ete es Ay Sealer weihy See | 
action switch specifications. Write today for full information... PI 
or ask for free field engineering counsel on your switch problems. winks _ . F 
A new, complete catalog will be sent upon request. POLARIZED CERAMICS | 


Capable of being formed and polar 
ee ° ° ° ° 99 ized in any shape, Ceramelex is a 
The Biggest Line of Little Switches piezoelectric product made of poly- 


crystalline barium titanate. The polar- 


ACRO SWITCH ized ceramics perform in much the 
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COLUMBUS 16, OHIO 
Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL. CITIES 
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Wes» GRADE TS 


GLASS POLYESTER 
SHEET INSULATION 


i" al 


@ In Grade TS Glastic you get 20% higher heat 
stability than NEMA XX laminates, plus three times 


better impact strength, 25 times better arc resistance, and 40% 
lower moisture absorption. 


Put all these advantages to work: 


HEAT STABILITY: no warping, blistering or charring. 


7 «. he cracking, chipping o 
PUNCH TOUGHNESS: splitting. chippi r 


PUNCHES COLD: no heating, or shrink variation. 
PUNCHES THICK: no de-lamination, even up to 2”. 


HIGH IMPACT STRENGTH: "° Unnecessary thick 


sections. 


HIGH ARC RESISTANCE: no dirt or flash-over tracking. 


* downdueto humidity. 


| LOW MOISTURE ABSORPTION: "° Warping or break- 


Glastic ; Grade XX 
Grade TS saben (NEMA) 


10.0 Impact 4 
a Moisture absorption Ae 
lon ay Dielectric wet a8 
300° F. Heat resistance 250° F. 
120 PST ES lite L 


Fully tested at Class B temperatures and higher, Grade TS has 
demonstrated its value as a low cost, high quality electrical 
insulation material. It is an ideal medium for mounting panels, 
terminal strips, barriers, coil washers, bus supports, base 
plates and other insulating or physical supporting parts in 
switch gear, transformers, motors, controls, and appliances. 


Grade TS is available from stock in thicknesses from Yo” through 
Y2" in sheets 24” x 36” and 36” x 72”. On request, special 
size and thicknesses to 1/2” and up will be quoted. 


Grade TS, an addition to 

Glastic’s line of fiber glass 
reinforced plastics, both sheet and molded, will fill any elec- 
trical insulation requirement. 


Write for Bulletin “E-11” for more information. 


THE GLASTIC CORPORATION 
1823 East 40th Street, Cleveland 3, Ohio 


GLASTIC 


ALKYD POLYESTER 


AEE? re Plastic 
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now available with 


Panel & Latch-Lock shells! 


AMPHENOL’s crack engineering team have completely redesigned the 
famous Blue RIBBON connectors and the results will be of interest to 
every company engaged in electronics. 

The basic improvement has been the design of a new method of 
polarization. Instead of conventional guide pin and bushing polarization, 
male and female Blue RIBBON connectors are now mated by means 
of proper matching of the barrier heights betwen the contacts. Following 
this first important improvement AMPHENOL’s engineers designed a 
complete line of front panel shells and cable-clamp latch-lock cans to fit 
the connectors—a step forward that makes the versatile Blue RIBBONs 
even more useful to the electronics industry. 

What are the advantages of these design changes to you? 

Barrier polarization allows increased contact spacing without extending 
the overall length of the connector—mismating is impossible. Front 
panel shells and latch-lock cans are available for Blue RIBBONSs in 

a wide variety of keying arrangements, making possible the 

mounting of large numbers of connectors side by side without the 
possibility of connector mismating by untrained personnel. 

Latch-lock types may be safety-wired and the cans are 

available with either end or side cable outlets. 


Complete details on all AMPHENOL 
Blue RIBBON connectors in 


CATALOG Rl 
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.M PHENOL 





AMERICAN PHENOLIC CORPORATION chicago 50, illinois 


In Canada: AMPHENOL CANADA LIMITED, Toronto 








same manner as natural Piezoelectrig. 
crystals. Ceramelex disks have ag y, 
high coupling coefficient and are lon 
impedance devices because Of the; 
high dielectric constant. Possessing 
piezoelectric characteristics, thee 
transform electrical energy into me. 
chanical energy, or when subject to 
mechanical disturbance yield usable 
amounts of electrical energy, Avail. 
able for developmental and experimen. 
tal purposes is a kit containing ]7 
disks and cylinders of various sizes 
with and without metal contacts, Erie 
Resistor Corp., Department 180, 1345 
W. Twelfth St., Erie, Pa. 
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4-WAY VALVES 


Pilot-operated, solenoid-controlled 4. 
way valves are designed to provide 
all porting and positioning arrange- 
ments in circuits up to 3000 pg 
Pilot pressure can be external or jp. 
ternal; change-over is made by rotat. 


| ing the solenoid valve 180 deg, 4 
| variety of spool types and spool posi. 





tioning provides the necessary combi- 
nations. Adjustable pilot chokes for 
smooth spool reversal are available 
as an optional feature. 

Capacities are 20 gpm and 1% gpm 
for the % in. pilot and % in. solenoid 
valves, respectively. The two series 
are also available singly. The Denison 
Engineering Company, 1160 Dublin 
Road, Columbus 16, Ohio. 
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KNOBS WITH BUILT-IN 
SLIP CLUTCH 


Designed for multi-turn devices such 
as variable capacitors, indicators, and 
potentiometers, controlled torque 
knobs work on the principle of the 

































































The precise pitch of this wire helix, in its glass 
tube, is accurately measured by Hewlett-Packard 
Company, using a Kodak Contour Projector. 


we SS 





seins 

















Using the same contour projector, Hewlett-Pack- 
ard checks spacing and parallelism of this spe- 
cial tuning condenser, 


Hewlett-Packard relies on 
the Kodak Contour Projector 


Here is an on-the-job demonstration of how projection gaging can 
solve difficult problems in inspection, slash costs in checking parts to 
close tolerances. 

Using a Kodak Contour Projector, Hewlett-Packard Company meas- 
di- ures the pitch of a precision wire helix for a unique electronic tube. Sur- 
or : 8 face and shadow illumination provide a 20X enlarged image of the 
ile minute and delicate part. “Without the Kodak Contour Projector,” say 
Hewlett-Packard officials, “it would not be practical to make the meas- 





aie 


nice a 


m urements necessary to get a satisfactory instrument.” 

id Using the same contour projector, Hewlett-Packard also checks spac- 

ies ing and parallelism of a special tuning condenser for electronic test 

on equipment. Conventional shadow projection provides a 10X enlarged 

lin image of the leaves. “Use of the projector,” the company reports, “per- ' 


mits economical measurements of parallelism to an accuracy impossible 
to obtain by other methods.” 

Diverse jobs like this are easily done with a Kodak Contour Projector. ; 
A twist of a dial provides whatever magnification is needed. A flick of a 
switch brings surface illumination to supplement shadow projection. 
Easy to see, isn’t it, how a Kodak Contour Projector quickly pays for 
itself in use. 

For more information on how you can use projection gaging in your | 
own work, send for a free copy of “Kodak Contour Projectors.” 


EASTMAN KODAK COMPANY 


Special Products Sales Division 


Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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Cramped quarters 
don’t cramp the style of 
ADVANCE midgets and 


miniatures. You can use 


them on loads up to 5 
amperes continuously ... 
and at three times their 
rating intermittently — 
with complete safety. 
They'll resist shock and 
vibration... stand up 
under temperature 
extremes. You'll find them 
readily adaptable to any 
mounting need... any 
type of duty. 

Some examples: 




















MM & MP SERIES 


This ultra-small dc relay occupies 
less than 4 cu. in. mounting space! 
It's stable under vibration and shock 
...plated to prevent corrosion. Oper- 
ate time is 5 milli-seconds. Contact 
rating: .5 amp. or 1 amp. 


TQ SERIES 

Only .94 cu. inches in size, yet this 
relay carries 5-amp. loads in any 
combination up to 4 PDT. Mechani- 
cally secured throughout, it’s 
extremely efficient. Non-gassing 
insulation. Withstands 10G vibration. 
Temp. range: —55° to +125°C. 


MG & MF SERIES 

Endless uses for this midget AD- 
VANCE relay. It’s engineered for high 
efficiency and low price. Operates in 
any position, with positive contact. 
Light vibration and shock resistance. 
Two-amp. or 5-amp. contacts. 


Hermetic enclosures on these types are impervious 
to varying climatic conditions...are sealed and carefully 
checked against leakage. 


Write for literature on any of the above series, 
or the complete ADVANCE line. 


2435- ENORTH NAOMI STREET, BURBANK, CALIFORNIA 


Sales Representatives in Principal Cities of U.S. and Canada 
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slip clutch, automatically disengag. 
ing and slipping when a_predete. 
mined torque is exceeded. The knobs 

which are fluted to aid in sensitive 
adjustment, also have spinners fo, 
rapid setting. Dimensions are 1% jp. 
OD x 15/16 in. thick, and are syjt. 
able for use with standard % in. shaft. 
ing. Model K 1375 has a non-retraet. 
able and Model K 1376 a retractable 
spinner. The rectractable feature jg 
useful when equipment must fit into a 
small space or where there is danger 
of accidental movement of protruding 
controls. It has a positive toggle ac. 
tion, being spring-loaded open and 
closed. Jan Hardware Manufacturing 
Co., Inc., 75 North 11th St., Brooklyn 
11,N. Y. 
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DIRECT-DRIVE 
FAN MOTORS 


Design features of a series of three 
direct-drive fan motors includes single- 
point mounting with “floating action” 
that minimizes transmission of noise 
and vibration and simplifies assembly 
in ventilation equipment. In addition, 
they have a cast aluminum, rotating 
end bell that features integral cast 
flanges tapped for screw-mounting of 
individual aluminum blades (supplied 
by the manufacturer). Applications in- 
clude use in home, commercial and 
light industrial ventilation equipment. 





Substantial reduction in weight 
over comparable belt-driven equip- 
ment results from elimination of re- 
duction pulleys, belts, hubbed fans 
and other items. Overall depth re- 
quired is 4% in. 

Model SP-60A is rated at % hp, 
Model S-13E (pictured) at % hp, and 
Model S-16 at 1/6 hp. Electric Motors 
and Specialties, Inc., King and Ham- 
sher Sts., Garrett, Ind. 
ircle No. 23, Reader Inquiry Facility, page 24 
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Here if a 


THE STANDARDIZED PRODUCTION TOOL FOR 
YOUR AUTOMATION PROGRAM... 


The New FERGUSON Trans-o-Mator! 


Production Speeds Up to 
20,000 Pieces per Hour 
— Type “B” Trans-o-Mator 
Versatile — Tool and Retool 

as Required— Type “A” Trans-o-Mator 


Trans-o-Mator 
Type 60 use 







Mechanize Your Manual Operations —Increase Production 
Rates of Automatic and Semi-Automatic Operations... 


Increase production, save manpower, improve prod- 
uct quality and cut design time with the new 
FERGUSON Trans-o-Mator ... 
ardized, multiple station transfer machine adaptable 


a versatile, stand- 


to many automatic assembly functions in your 
production operations. 


The Trans-o-Mator includes a complete power 
transmission unit and electrical control panel. Add 
whatever tooling is required to perform light 
machining, forming, pressing, assembling and in- 
spection operations and you have a standardized 
production implement, tailor-made for your ap- 
plication. 


The Type “A” Trans-o-Mator is designed for ver- 
satility of operations in the automotive and other 
industries where product design changes necessitate 
retooling. It provides for the widest possible range 
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of assembly operations, inspections, measurements 
and testings at production rates up to 6,000 pieces 
per hour. The Type “B” Trans-o-Mator is a high 
speed unit for the paper converting, electrical man- 
ufacturing, packaging and other industries where 
production rates as high as 20,000 pieces per hour 
are essential and low product costs are critical. 


The success of your Automation Program — the 
conversion from manual to mechanical operations— 
depends almost entirely upon such factors as the 
versatility, simplicity, speed and ease of maintenance 
of your production machinery . , . upon just those 
characteristics designed into the FERGUSON Trans- 
o-Mator . . . so discover how the Trans-o-Mator 
can be applied to modernize your production lines, 
how it will save you money ... even paying for 
itself and showing a profit within a year’s time! 
Send for complete information today. 


WRITE FOR INFORMATION—NO OBLIGATION 


FERGUSON MACHINE & TOOL CO., INC. 


ROLLER GEAR DIVISION, DEPT. ET-11 P. O. BOX 191, ST. LOUIS 21, MO. 


Manufacturers of the Ferguson Trans-O-Mator, Ferguson Roller Gear Drives, 
Dial Feed Index Tables, Roll Feeds for Presses, Special Cams, Special Purpose Machinery. 





WITH THE FAMOUS 
FERGUSON ROLLER 
GEAR DRIVE FOR HIGH 
SPEED PRECISION 
INDEXING 
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ENCAPSULATED WIRE. 
WOUND RESISTORS 


| Designed to withstand shock and yj. 
bration, encapsulated precision Wire. 
wound resistors, Type L, are designed 
to withstand extremes in humidity 
altitudes and corrosive influences, By 
winding on steatite bobbins, dimen. 
sional stability is assured. Sealing 
| in epoxy resin provides protection 
against the elements. In tests, resistors 
have withstood 30 humidity cycles of 


What are YOUR pec 











i MIL-R-93A moisture resistance tests 
without deterioration. Resistors can 
also satisfy other requirements, includ- 
ing those for temperature cycling, of 
MIL-R-93A. They are also said to 
withstand the salt water immersion 


a / 
vd 
test for Characteristic A in JAN-R-93, 


meet YOUr EXACT SPECIFICATIONS — “resis see ‘wished with ng 


type terminals or wire leads, in a com- 
You can order from Precision in an infinite variety of sizes, shapes, | plete line of standard, midget, and 
subminiature sizes. Resistance Prod- 


I.D.’s or O.D.’s and be sure of the finest quality and construction, Bere eg re ree Harrisburg, fa. 


plus uniformity throughout. You can specify kraft, fish paper, ace- rcle Me. 24, Reader ity, page 245 
tate, combinations, phenol impregnation, etc., whichever material is 
best suited to your particular application. 

Precision’s modern high production facilities and rigid manufac- LOW-INERTIA A-C INDUCTION 


turing control bring you all these advantages at lowest possible cost! SERVO MOTOR 


Request samples and Arbor List of over 2000 sizes. Two-phase, two-pole induction servo 


motor with double-ended shaft has 


PRECISION BOBBINS CUT COIL COSTS a low-inertia squirrel-cage rotor de- 
| signed to eliminate cogging at low 

Eliminate rejects, waste, loss of time. Order speeds. Designated Type DPJJD-764- 

in any size or shape, plain or fitted with leads, | 38, the unit provides a high torque- 


to-inertia ratio, low starting voltage, 
and linear torque-speed characteris- 
tics with maximum torque at stall. It 
can be wound with 2 or 4 poles. Char- 


slots or holes. Flanges cut to your specifica- 
tion. Ask for samples and bulletin. 





Sales Representatives in: 


New England: Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, Framingham 7091 St. Louis, Missouri, Sterling 2318 
Metropolitan New York, New Jersey: Maryland: 

Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-3211 
Upstate New York: Philadelphia, Camden: 

Syracuse, New York, Syracuse 76-8056 Philadelphia, Pa., Chestnut Hill 8-0282 
Northern Ohio, Western Pennsylvania: California: 

Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycamore 8-3919 
Indiona, Southern Ohio: Canada: 

Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 





PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn. | 


PRECISION 
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THIS IS IT! 


This is the actual size 
of the newest, small- 
est Blue Jacket — 
ready now to help 


solve your produc- 
tion problems! wt 










NEW... 3-watthsVare 


miniaturized axial-lead wire-wund resistor 





0 


This power-type wire wound axial-lead Blue Jacket is hardly 
larger than a match head but it performs like a giant! It's a 
rugged vitreous-enamel coated job— 7 


: : ‘ XIMUM 
and like the entire Blue Jacket family, aie us, ae ere eetnaie 


it is built to withstand severest humid- 











ity performance requirements. ISTE 3 "ha Na 6,000 2 
Blue Jackets are ideal for dip-sol- 27 5 1% % 30,0000 
dered sub-assemblies . . . for point-to- 
: sh fs 3 P 28€ 10 % Ne $0,000 2 
point wiring... for terminal board 
mounting and processed wiring boards. They're low in cost, Standard Salstanen 


Bin ee ; . : Tolerance: +5% 
! 
eliminate extra hardware, save time and labor in mounting! 


Axial-lead Blue Jackets in 3, 5 and 10 watt ratings are 
available without delay in any quantity you require. * * 
WRITE FOR ENGINEERING BULLETIN NO. 1118 


SPRAGUE om 


SPRAGUE ELECTRIC COMPANY - 307 MARSHALL ST. - NORTH ADAMS, MASS. 
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acteristics at 60 cycles: 5 watts outpy 

5 oz-in. stalled torque, control phase 
stalled impedance 5000 ohms, Weight 
23 oz. Motor can be made to Operate 
from a single phase source by split. 
ting the phase with a capacitor, It is 
| available for 400-cps operation, or cap 
be designed to meet specifications 
The Electric Indicator Co., Ine., Camp 
Avenue, Springdale, Conn. 
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VARIABLE SPEED 
TRANSMISSIONS 


To satisfy demands for units with spe. 
cial operating characteristics new 
models of Zero-Max infinitely variable 
speed transmissions have been de. 
veloped. They have the same torque 
capacities as standard models: 10, 15 
and 20 in.-lb. Included are types hay- 








ing double output shafts, both input 
| and output shafts on the same side of 
the unit and similar features. In ad- 


i a Mi | dition, special speed control arms in 
| various lengths are available for all 
on « . | models, as well as special control ar- 
rangements, such as a spring retum 
type. Revco Inc., 2 East Franklin 

In Waukesha Sleeve Bearings, Split Bearings, and Oil Ave., Minneapolis 4, Minn. 
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Seals, the bond between babbitt and bearings never 


fails. The Waukesha Centri-fuse Process results in an 
PLATE CIRCUIT RELAY 


actual chemical bond ~ a liftime metal-to-metal iste cheat oilew ouslidhia Mian 


fusion of babbitt and backing — whether the mpeisances wp to: 54,000 eens Sai 
5 pull-in rating of 3 ma (approximately 

backing is bronze, steel, cast iron or aluminum. 09 watt), is equipped with a one- 
piece back spring and contact arm 

Remember, too, that Waukesha’s complete which can be adjusted for desired 


pull-in. A permanent air-armature gap 
eliminates residual sticking. The sil 
| ver contacts are SPDT (1 Form (), 


manufacturing facilities and Waukesha engineering 
counsel are at your service whether you need one 


bearing or a long production run, 
c 








on 2—ase eS ewe Eee eee Se eke a ee SS a Oeee4 | 
& t | 
Whvkesia Bearings | 
Division of WAUKESHA TOOL CO., Waukesha, Wisconsin | 


earned | 


A 7931-2/3 


ee a bt 
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Also manufacturers of Vulcanized Fibre, 


NOVEMBER 1954 


There’s something satisfying about a base material 
that can “serve up”’ almost anything you want, no 
matter what combination of properties are needed. 
Yet Phenolite Laminated Plastic did just that for a 
manufacturer of electrical equipment . . . then topped 
off the “‘meal’’ with an attractive dessert—a com- 
petitive edge for the customer that was the result of 
simplified design, fewer parts to assemble, lower costs. 

Let’s see how these five—of our more than 35 
grades of this versatile laminated plastic—helped to 
fulfill a variety of specifications in the circuit breaker 
component shown above. 


1 Here’s our new easy-to-machine melamine-poly- 
ester grade Y -2401 on the jobin the form of limit stops. 
Supplied: arc and impact resistance to a high degree. 

2A post-forming grade becomes the chassis, 
eliminating need to insulate other parts from it, 





Vul-Cot Waste Baskets, Peerless Insulation, 
Materials Handling Equipment and Textile Bobbins. / 


FOR YOU . . . just off press . . . our 12-page booklet “Champ” Phenolite. 
Tells—at a minimum of your reading time—why you can make it better 
with Phenolite. Call our nearest office for your copy (see classified direc- * 
tory). Or write us at Wilmington 99, Delaware, Dept. A-11. 


a NATIONAL 


VULCANIZED FIBRE CO. 


aA 





Supplied: great strength, close-tolerance forming, 
dimensional stability. 


3 This particular grade of Phenolite supplies the 
extreme toughness called for by the contact arm. 


4 The arc breaks right above this insulation plate 
made of a special Phenolite sandwiched between 
outer layers of our vulcanized fibre. Supplied: ex- 
tremely high arc resistance, strength to hold adjoin- 
ing parts. 


§ For this mount plate, which supports much of 
the mechanism, another grade of Phenolite provides 
great mechanical strength. 

Our engineers have helped to put versatile 
Phenolite on the job in thousands of electrical, 
chemical and mechanical applications. Their many- 
sided experience is yours for the 
asking. Write today. 


WILMINGTON 99, DELAWARE 
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rated at 5 amp (% hp), 115-volt ae 

non-inductive load. Insulation  yajj 

: © | withstand 500 volts, rms breakdown 

NEW ee _| Base, made of laminated phenolic is 
> oe, suitable for screw- or rivet-mountin 

TAT MoU ids os ee: Terminals are tinned. Dimensions: % 
eee, | in. x 1 in. x 1% in. high, with 2% jp 

mounting centers. Potter & Brumfield, 


WV a eta gs sit : ’ BE | Princeton, Ind. 
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For Unlimited Control 
—— MOTOR SLOT CELL WEDGES 


Slot cell wedges are now available jn 
two additional widths: % in. and 
11/32 in., making a total of five avail. 
able sizes, ranging up to % in. The 
channel-shaped wedges,  glass-fiber. 
| reinforced and molded in one piece 


Applications... 


| 
| 
| 


Pate 
PI Ass a 


(ere) 


are used in Class B motors, where they 
can replace asbestos-phenolic and fish- 
paper combinations. Features include 
extra room in the slot for conductors. 
Also, strength and rigidity allow 
wedges to be driven into the slot cells 
without special tools. Punching, shear- 
ing and pre-forming operations are 
eliminated. The Glastic Corp., 1823 
East 40th St., Cleveland 3, Ohio. 
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: ! i ae cis hava tae =o | 
| NM ata * oe " tive. MAGNETIC A-C 
ta. fi see « teenies ee HOIST CONTROL 
alae Pe __ duty with resistance to 10,000 By combining the characteristics of 
jo. 9179 y : . 

3 4 190 Ee an eddy-current load brake and a 

_- geries coils av ’ i regulating magnetic amplifier, Bulle- 

tin 14166 a-c hoist controller, de- 

signed for use with wound rotor 

motors, obtains speed-torque curves 
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CALROD TUBULAR HEATERS (see arrow) 
have been bent seven times without 
breaking, to fit this O. K. Rubber Com- 
pany Treadwelder. Only Calrod units 
can take such punishment says O. K.’s 
Chief Engineer. 


RE 









* 
| 









Sturdy, Easily Bent G-E Calrod* Heaters 
Solve 0. K. Rubber’s Installation Problem 


“We use G-E Calrod tubular heaters be- heaters we’ve used couldn’t take this Like O. K. Rubber, solve your design 
; cause they are rugged, yet easy to bend,”” punishment and had to be sent back to and installation problems with General 


: says Elby E. French, engineer in charge the factory and specially bent. This Electric Calrod heaters. Your nearby G-E i 
. at the O. K. Rubber Company, Littleton, meant shipping costs and delayed produc- Apparatus Sales Office is ready to help 

v Colorado. tion. Now we bend these Calrod units you. Call today and write for free bulletin 
S “We use three of these heaters in our right in the shop. I know of no other GEC-1005, Calrod Heaters and Heating 
P Treadwelder, a machine for recapping heater that gives the heat we need for our Devices, Sect. 720-135, General Electric 

e truck tires. We have to bend each heater job and still is as easy to bend without Company, Schenectady 5, N. Y. 

3 seven times before final installation. Other danger of breaking.’’ *Reg. trade-mark of the General Electric Company. J 
@B ELECTRIC 
yf RUGGED HEATERS ARE EASILY BENT without HEATERS ARE FITTED to aluminum ring to PRODUCT MADE POSSIBLE because of General i 
a breaking. Prior to shipment, G.E. anneals provide the exact heat required for retread- Electric Calrod tubular units. Other heaters | 
te heaters in controlled atmosphere furnace to ing huge truck tires. Recapping machine is broke, could not do the job for O. K. Here, 


assure safer bending. Underwriters’ listed. leads are taped in. 
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Machinery Mfr. 
Cuts Production 
Time 50% 


Using Slo-Speeds on cold metal 
processing equipment we man- 
ufacture, we show savings of 
approximately 50% in construc- 
tion costs, reports Mr. George H. 
Slagle, owner, Slagle Beryllium 
Co., Havertown, Pa....and our 
customers gain an important 
economic advantage through 
lower equipment costs. 


STERLING SLO-SPEED 





GIVES YOU THE ONE 
BEST LOW SPEED AND 


gives uninterrupted service — carries heavy 
overhung loads — provides versatile mounting 
and flexibility in arrangement of machinery 
— saves valuable space — provides greater 
safety —costs less to insta!l and use. An 
indispensable source of low speed power for: 


Agitators Dryers Presses 
Blenders Feeders Pumps 
Blowers Kilns Screens 
Conveyors Mills Tumblers 
Cookers Mixers Etc., etc. 


20-page illustrated catalog... 
Sterling Speed-Trol, Slo-Speed, 


Klosd and Klosd-Tite Electric 
Power Drives. Write for catalog 


No. L-417. 


TERLING 


ELECTRIC MOTORS 


Plants: New York City 51; Chicago, I\inois; 
Los Angeles 22; Hamilton, Canada; Santiago, 
Offices and distributors in all principal cities 
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said to be previously unavailable on 
a-c hoists. 

Excitation of the eddy-current load 
brake is provided by the magnetic 
amplifier, whose output in turn is de- 
pendent upon the balance between 
the field strengths of the amplifier’s 
reference field as established by the 
position of the hoist master switch, 
and the amplifier’s signal field as es- 
tablished by the actual speed of the 
hoisting motor. The regulating action 
thus provided by the magnetic am- 
plifier affords a set of specific lower- 
ing speeds virtually unaffected by 
changes in the hook load. 

In addition to regulating lowering 
speeds the eddy-current crane brake 
also aids the hoist’s magnetic holding 
brake in decelerating the load each 
time the hoist is stopped, thus pro- 
longing the lining and wheel life of 
the holding brake. Automatic eddy- 
current brake failure protection is 
also provided. 

The eddy-current brake is ener- 
gized in the first point hoisting posi- 
tion, to afford a low-torque, low-speed 
point for slack cable take-up. 

Lowering speeds are easily adjust- 
able by means of slide-wire rheostats 
on the control panel, making unnec- 
essary the adjustment of the second- 
ary resistance of the wound rotor 
motor. The controller also provides 
a choice of either one of two first- 
point lowering curves by the change 
of one electrical connection. Cutler- 
Hammer, Inc., 230 N. 12th St., Mil- 
waukee, Wis. 
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10-TURN POTENTIOMETER 
HAS 1-IN. DIAMETER 


One inch in diam by two and one half 
inches long, Type 920 10-turn poten- 


tiometer has 26% in. of coil length, | 


making it possible to guarantee accu- 
racies of +0.25 per cent standard in 
a resistance range of 4000 to 200,000 
ohms, with accuracies of +0.1 per 
cent for special applications. Standard 











the oval-cover, 
flat-back Pylet 


The new "OR" series Pylets with 
interchangeable features will meet 
all conduit fitting requirements for 
machinery wiring...plant mainte- 
nance...and new construction. 


@ Accurate, ferrous alloy 
castings. 


® Tapered, machine cut 
threads. 


Large, flat back area, 
easily drilled for secure 
mounting. 


Roomy, smooth interior fa- 
cilitates wire pulling. 


Well-rounded edges pre- 
vent wire damage. 


Self-retaining cover screws. 


Sold only through authorized 
distributors. 


Write for bulletin and names 
of distributors in your area. 


NLS 


THE PYLE-NATIONAL COMPANY 


1388 North Kostner Avenue, Chicago 51, Illinois 


District Offices and Representatives in 
Principal Cities of the U. S. and Canada 


PLUGS AND RECEPTACLES + LIGHTING FIXTURES 
ELECTRICAL MANUFACTURING 














A Transformer becomes a precision device 





with Allegheny Magnetic Materials in the core 


ease 
ane tl 





Unite tot your, Copy 
“TRANSFORMER LAMINATIONS” 


84 pages of valuable technical data 
on standard and custom-made lam- 
inations from all grades of Allegheny 
Ludlum magnetic core materials. 
Prepared from carefully checked and 
certified laboratory and service tests 
—includes standard dimensions, 
specifications, weights, etc. Sent free 
on request . . . ask for your copy 


ADDRESS DEPT. EM-59 
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*% ALLEGHENY SILICON STEEL 
*% ALLEGHENY 4750 
% ALLEGHENY MUMETAL 


The operation of a transformer is no 
better than the magnetic core around 
which it is built. With Allegheny mag- 
netic materials in the core, you get the 
best—uniformly and consistently. 
Sure there are reasons why! For 
one thing, there’s the long experience 
of a pioneer in development and 
quality control of electrical alloys. 
But most important, the A-L line 
offers complete coverage of any te- 
quirement you may have, any service 
specification. It includes all grades of 
silicon steel sheets or coil strip, as 
well as Allegheny Silectron (grain- 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 





oriented silicon steel), and a wide 
selection of special high-permeability 
alloys such as Allegheny 4750, 
Mumetal, etc. 

In addition, our service on mag- 
netic materials includes complete 
lamination fabrication and heat treat- 
ment facilities. What’s more, this 
extensive experience in our own lam- 
ination stamping department is a 
bonus value for all users of A-L 
electrical sheets or strip. @ Let us sup- 
ply your needs. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 
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SERIES “16” POWER 





SERIES “14” POWER 


18 CONTACT 
SERIES “E-Z 16” 


(Pat. Pend.) 





Power Connectors 


with COAXIAL CONTACTS 


Plugs and receptacles can be used with RF Cables 
RG/55, 58, 59 and 71/U, where non-constant im- 
pedance is required. The two coaxial contacts serve 
both as a means of polarization and as self-aligning 
guide pins and guide sockets. Individually spring 
loaded pin contacts permit fast, easy release with 
practically no disengagement force. This feature 
eliminates the forcing and prying often encountered 
when separating conventional multi-contact 
connectors. 


These connectors are available in 12, 18, 24 and 34 
contacts, in Mineral filled Melamine, Plaskon rein- 
forced (glass) Alkyd 440A or Diallyl Phthalate mold- 
ing materials. 


For illustrated technical literature E-Z 16, and assist- 

ance on special or unusual connector problems, write 

Dept. EM, Electronic Sales Division, DeJUR-Amscc 

Corporation, 45-01 Northern Bivd., L. 1. C. 1,.N. Y. 
Sales 


Division Dev WR 


45-01 NORTHERN BLVD., LONG ISLAND CITY 1,N. Y. 
*World’s largest manufacturers of miniature precision connectors 


Electronic 





SERIES “C-20” HEXAGONAL 











| 


mechanical and electrical rotatj 
3600 deg +5 —0 deg. — 

Type 920 is _ available 
three mountings: standard thre, 
hole mounting, servo-mounting and 
threaded bushing mounting. Unit can 
be ganged and single-wire all welded 
taps provided. Shaft has a %4-in, diam, 

Starting torque of 1 oz-in. and run- 
ning torque of % oz-in. makes jt 
sible to utilize small servo motors with 
low power. 

Design features all-metal construe. 
tion throughout the body and support. 
ing members of the unit. Fairchild 
Camera & Instrument Corp., Poten. 
tiometer Div., 225 Park Ave., Hicks. 
ville, L. I. N. Y. 
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PHASE-SENSITIVE 
DEMODULATOR 


Containing no vacuum tubes, Type 
808 is a phase-sensitive demodulator 
producing a_ full-wave, reversible 
polarity, d-c voltage output for g 
reversible phase, a-c voltage input, It 
will also function as a modulator 
producing an in-phase a-c output of 
carrier frequency that is proportional 
to the d-c voltage input. 

It is suited for feeding a d-c cop. 
trolled, magnetic amplifier from ap 
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a-c signal source. It may also be em- 
ployed as a small, low-cost lead or 
stabilizing network for servo systems. 
Other uses are to drive a d-c meter 
from an a-c source, operate polarized 
and non-polarized d-c relays, and il- 
dicate the phase angle between two 
voltages. 

Type 808 features a drift of less 
than 1 per cent over an ambient tem- 
perature range of —55 to 85 G 
Operation at temperatures of up to 
100 C is permissible if slightly higher 
drift can be tolerated. It is useful over 
a wide range of carrier frequencies, 
from 50 to 5000 cps. Containing only 
static components, it is highly resist 
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Tapes/ having exceptional elohgatic 
suited/for taping, harnessing ikregula 


nd wires. Physical akd 


THE PEAK OF QUALITY 


Other Vartexr Products 
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QUARTER-TURN FASTENERS 





MEAN QUICK ACCESS. On Panels, doors or 
covers, Camloc Fasteners provide positive lockin 
by a quarter-turn with a screw driver or wing , 
head. They're vibration-proof, because the action 
of cam, Spring and detent creates a uniform 
locking torque that grips firmly. Camloc 
Quarter-Turn Fasteners cost less to install 
minimize replacement... fewer do the job. kf 











PERATED. Where high 
a factor.. .where 
t be done under heavy 
s the answer. Spring: 
ting sheer pin, 
among the 
dvantages- 


ND EASILY 0 


A ase 
SAFELY ension capacity is 


shear-t 

i nd closing mus 

= loads —Camloc ha , 
loaded handle, retra 

positive locking are 

many design 4 











SUITED TO YOUR 
aircraft, Machiner 


NEEDS. In the ele 
y and many other 


Ctronics, 


fields, leading f >. a 


Manufact 
Camloc’s Engineerj urers are Calling on 


If you have any fastener problem, write for our 
catalog or specific information. 


STRESSED PANEL FASTENERS 


A complete departure from conventional fastening. 
Write for illustrated brochure. 


FASTENER CORPORATION 


53 Spring Valley Road, Paramus, N. J. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 











ant to shock and vibration. Polytech. 
nic Research & Development Qo 
Inc., 202 Tillary St., Brooklyn 1, N. Y 
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SYNCHRONOUS MOTORS 

Combining a high torque rotor with 
flywheel and precision ground cap. 
stan, direct-drive synchronous motors 
provide constant tape velocities fo, 
magnetic recorders, without gear ye. 
ductions. With speeds from 300 to 
1800 rpm, standard capstans and 
variety of available motor speeds pro. 
vide tape velocities of 1% in., 3%, 7, 
15, and 30 ips. Motors are supplied 


eS 





with a magnetic shield to eliminate 
the high-torque flux field from the 
region around the capstan. Twelve 
cooling impellers located on the fly- 
wheel-rotor provide ventilation. 

Motors are reversible and supplied 
with single or dual speed windings, 
A series of 50-cycle, as well as the 
standard 115-volt, 60-cycle models, 
are available. Motors are approxi- 
mately 546 in. in diam and extend 
41%» in. from the mounting surface. 
Mounting is accomplished by a four 
hole flange. Technical Development 
Corp., 4060 Ince Blvd., Culver City, 
Calif. 
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CLUTCH-COUPLING UNIT 

Designed for applications where over- 
running features are required in con- 
junction with a flexible coupling, full- 
complement clutch-coupling is useful 
in dual drive and alternate power ap- 
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HUSSEY 


nd eS . ‘ 
ce, BS 
ur —— | 
= AVAILABLE IN EVERY FORM 
i FOR EVERY PRODUCT NEED 
Yes, regardless of your product need, you'll find 
HUSSEY COPPER is produced in the form you 
jer- require. Sheet, strip, coils, bars, rods, wire . 
on- even plating anodes. Yes, in all commercially used 
- grades, too, and in a highly refined quality that { 
tu smooths out production, and increases your product : 
i ( quality. e 7 Convenient 
Specify Hussey Copper with confidence for Warehouses 
every copper application. Completely stocked in eermeunen (rei 
key industrial areas, Hussey Copper is ‘‘on the 2850 Second Avenue 
job’’ to fill your specifications. Rte dee ait 
ST. LOUIS (3) 
1620 Deimar Boulevard 
| Cc. G. HUSSEY & COMPANY P1632 Felrmount Avenve | 
(Division of Copper Range Co.) n le0 Gath Avonee 
ROLLING MILLS AND GENERAL OFFICES “13900 Ni. Elston Avenue 
PITTSBURGH 19, PA. ant Geman ogere 
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In quantity production .. . available for im- 
mediate delivery ... is this high perform- 
ance series of standard Size 11 Synchros 
... 1.062” diameter. 


Minimum weight—1 full oz. lighter! Mag- 

netics of optimum proportions are built 

into: 

@ Transmitters @ Differentials 

® Receivers ® Control Transformers 

® Resolvers @ Sine-Cosine 
Generators 


Another product of the engineering team 
which pioneered precision synchros. 








Cppe’s SIZE 10° SERIES SYNCHROS 


Cailable Now! 





, 
} | 


‘ 


For full engineering infor- 
mation, drawings, electri- 
cal characteristics, etec., 
write or telephone T. W. 
Shoop, Sales Dept. Tele- 
phone (Phila.) MAdison 
6-2101. West Coast Rep. 
Wm. J. Enright, 988 W. 
Kensington Rd., Los Ange- 
les, Calif. MUtual 6573. 


LOOK TO TP FOR SYNCHRO PROGRESS 


one 


< 


plications. Two types are available. 
one for low-speed, overrunning appli. 
cation; the other, for practically eop. 
tinuous high speed overrunning cop. 
ditions. 

As a result of the full complement 


construction, the energized Sprags 
grip at an infinite number of Positions 
Characteristics include instantaneous 
operation with no backlash, and long 
life because of low unit stresses at 
changing contact points. Other fea. 
tures include torsional resilience and 
flexibility permitting severe misalign- 
ment with accelerated wear of the 
gridmember, the least expensive and 
easiest to replace part. End float js 
extensive in a standard coupling, but 
can be limited to any required de. 
gree. Both clutch and coupling have 
separate lubrication systems, prevent. 
ing damage to both package halves 
in event of leakage. Formsprag Co,, 
23601 Hoover Rd., Van Dyke, Mich, 
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HEATER CORD PARTS 
IN STRIP FORM 


Designed for heater cord assemblies 
are female connectors produced in 
strip form for automatic attachment, 
two at a time. Designated Type HC], 
connectors utilize copper-clad steel: 
their resistance is 0.0042 ohm at 10 





amp. Design features close contact 
throughout entire length of barrel, 
preventing arcing. Also available is a 
strain relief, Model SR-2, produced in 
strip form for automatic single at- 
tachment. Electric Terminal Corp., 
Dept. H, 75 Virginia Ave., Provi- 
dence 5, R. I. 
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MINIATURE NOISE FILTER 
INTEGRAL WITH MOTOR 


Miniature molded radio noise filter, 
designed to fit a small motor and gear 
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APPLICATION 



























ORKRITE 


in BY THE MAKERS OF CLEVELITE* PHENOLIC TUBING 


J, Torkrite coil forms eliminate torque and stripping problems and are 
. rapidly replacing other coil forms because Torkrite: 

e@ withstands more than required strip- @ has no holes or perforations thru tube 

ping pressure. wall which eliminates cement leakage 


: eee locking cores. 
@ requires no revision other than re- 8 


duced winding arbor diameter. @ has smooth adjustment of core without 


@ is round and concentric; winds coils at lubricant. 
higher speed without wire breakage or 


‘ ; see 
Sen den torque increases less after winding as 


heavier wall reduces any tendency to 


@ permits use of lower torque since it is collapse and bind core. 
completely independent of stripping 
pecasare. @ maximum stability results as core can- 















@ recycling ability is unmatched. not move in relation to winding after 
act - : peaking as it is engaged in internal 
el, @ is stronger mechanically because of aia 
sa heavier wall. — 
in @ provides 1-6’’ oz. running torque when @ embossings are evenly spaced, with a 
at- used with MPA standard shallow thread lead at each end of the form to permit 
P., core. easy insertion of core. 
Vvi- ; , 

INVESTIGATE this outstanding coil form. Why pay more? For good Quality 
2 
45 *Reg. U. S. Pat. Off. . . . Call CLEVELAND! 
* * * 
— be Ye CLEVELAND CONTAINERG 
proved new Torkrite is now 6201 BARBERTON AVE. CLEVELAND 2,OHIO |; 

ter, available in various diameter tubes. PLANTS AND SALES OFFICES at Chicago, Detro't, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J. FS 
ear ABRASIVE DIVISION at Cleveland, Ohio 


CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


Lengths from 3/4” to 3-1/8” are 
made to fit 8-32, 10-32, 1/4-28 REPRESENTATIVES 


d 5/16-24 NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. f 
an - cores. NEW ENGLAND _R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. fs 

CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 


* * * 
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components 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR 













Quality controlled 
throughout production 
with Tungsten leads produced under 
General Electric Timing Control. Each 
tungsten lead is microspecially in- 
spected for flaws. DKE offers highest 
quality and LOW PRICES now. Send 
drawings for quotations and let us 
prove the economy of our prices. 


The Engineering 

Company can give you 

- immediate delivery on following 
bases: 50 Watt, 3303B, 412 Indus- 
trial Base, Giant 7 Pin Bayonet, 4310 
Four Pin Jumbo, Tetrode, Hydrogen 
Thrytron Bases in both Aluminum and 
Copper up to 6.50 dia etc. All bases 
to JAN-1A/MIL-E-1B and subjected to 
weights and strength tests. 


DKE HYDROGEN THYRATRON 
TUBE BASES 





CALL OR WRITE FOR QUOTATIONS 
ON YOUR SPECIFIC REQUIREMENTS 


_swe BqIgINGBTING co. 


27 WRIGHT ST., NEWARK 5,N.J. 
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assembly, has 1%. in. OD and is % 
in. long. By serving as an integral part 
of the motor instead of as an external 
accessory, it is said to reduce overall 
filter length approximately 50 per 
cent, 

Designed for continuous duty, the 
dual-section filter features greater 
than 50 db attenuation from 150 kc 
to 1000 mc. It operates satisfactorily 
in ambient temperatures as high as 
125 C, and exceeds requirements of 
MIL-I-6181-B as applied to small 
motors. A molded metal insert is 
drilled and tapped to simplify mount- 
ing. The Potter Co., Dept. EMC, 
North Chicago, Il. 
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FREE RUNNING LOCKNUT 


Locknut is a one-piece, free spinning, 
reusable nut, which locks itself when 
seated. The upper portion of the nut 
and the bottom face is 
that when 


is slotted, 


undercut, so the nut is 





tightened, the upper segments move 
inward causing the nut to produce 
a vibration-proof lock on the threads 
of the screw. Locknuts are available 
in all machine screw sizes in steel, 


brass or aluminum. Jacobson Nut 
Mfg. Corp., Kenilworth, N. J. 
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MOTOR FOR 

CHEMICAL SERVICE 

Designed for chemical services, Types 
SD and SE motors are totally en- 
closed and corrosion-protected. Fea- 





tures include a stainless steel stator 
band surrounding the inner enclosed 
case, a stainless steel fan cover guard, 
and a cast-iron conduit box sealed 
with a non-deteriorating, impervious 



















PORCELAIN, 
STEATITE 
and 
REFRACTORY 
PARTS of 
GREAT 
ACCURACY 


Wisconsin Porcelain 
Co. can and does make 
precision porcelain, parts, 
Highly developed proce. 
dures make it possible to 
reduce tolerances to new 
minimums and meet your 
most exacting require. 
ments. 


The great accuracy, 
toughness and uniformity 
of our ceramics make 
them especially adapted to 
semiautomatic and auto 
matic processes. 


Completely sprinkled 
fireproof plant insures our 
maintaining our enviable 





reputation for prompt 
service and “kept” deliv. 
ery promises. 











Send us your samples or 
drawings for quotations. 


Serving Electrical and 
Electronic Industries 
since 1919. 


WISCONSIN 


PORCELAIN C0. 


155 Market St. 


SUN PRAIRIE, 
WISCONSIN 
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TIMKEN 


Roller Bearing Axle 
Company. 


Main Ottice: 3100 to 3110 North Second St. | 


ST. LOUIS, MO. 


BRANCHES. 
NEW YORK—No. 1769 Broadway (N. W. Cor. $7th St.) 
BOSTON—No. 29 Beverly Street. 
BROOKLYN—No. 40 Boerum Place. 


ADELPHIA—Fulton & Walker Co., E 
_ 2oth and Filbert Sts 
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BUCKEYE BUGGY CO. 
Borutecturers of FINE VEHICLES. 
Couemnes, O., March 28th, 1001 
Timken Roller Bearing ame De a 
Gentlemen—We are pleased to say that the Timke R: 
Bearing Axle has proven @ great sucerss wherever we have 
used it 
One particular vehicle that we put it on, a larg 
rriage, we shipped to a customer in Chicage 
rebut ‘ONE Horse in pulling this large vehicle 
with SIX PEOPLE In it, This certainly shows a great 
saving in draft; and we are yet to have our first coms t 
caguliag them 
We think that you have the right principle, and ¥ s that 
i ade a success by the paingtaking care which you 
aie “atting up the boxes and Sallers We expect to 
ely increase our use of your axles @ are, 
mov Very truly 
(Signed) Buckeye Buggy Co., 
Per C. E. Jackson, Manager 
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cory 
KNIGHTSTOWN BUGGY CO. 


WHOLESALE MANUFACTURERS fo Trade only 


Kxtumtstows, Isp., April 11th, 1901 
Timken Roller Bearing Axle 





Gentlemen—Yours of the St and will » 

reply that the roller bearing axles we bought from you have 
more than given satisfaction They were put on @ heavy 
surrey, usually a two-horse vehicle, but with Timker 
Roller Bearing Axles one horse can pull the surrey almost 
by the bit. Yours respecttully 

, Knightstowa Buggy Co 
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WHAT THEY SAY, 
— FORMERLY 


TWO HORSES 
Were required to pull this Surrey. 






We are hauling 100 case , 
and with the weight of the wagon, 165( . t 
s, with ome (1) horse with ease, since we hud 
juipped with Timken Roller Bearing Axles. 
WALDBERG BREWING Co.” 
Jamaica Plains, Mass, 











ONE HORSE 
Can pull this Surrey by the bit. 





1 kick hecause the wagon I pull is not equipped with 


TIMKEN ROLLER BEARING AXLES. 






See copies of letters printed on sage S. 


s 





ling me 















Do your horses play out? 


Do you want to double their service- 
able life? 


Do you want to double the earning 
capacity of your vehicles? 

Do you want to decrease the number of 
horses required to do your work? 

Do you want to reduce stable expenses? 

Do you want to pass other drivers? 

Are you tired of oiling your axles every 
day or-two? 


IF SO, EQUIP ALL YOUR VEHICLES WITH 


TIMKEN 
ROLLER BEARING AXLES. 
FOR SALE BY 
All First Class Carriage and Wagon Manufacturers 

=== aad Dealers, ===> 


TIMKEN 
Roller Bearing 
AXLES—~_ 


Reduce draft over 50 per cent. 




















To Equip His Vehicle with 


TIMKEN ROLLER BEARING AXLES 


BECAUSE 
His work is made easy. 
He can do double the work he could formerly. 
His life-time Is doubled. 


Require oiling only twice a year. 


Can be substituted for ordinary axles 
on old vehicles. 


Can be used with any standard wheel, 
old as well as new. 


HIS OWNER LAUGHS EVEN MORE 


Are mechanically perfect. No break- 
ages. Practically no wear. 


Are easily adjusted. No play. 
No rattling. No lost motion. 








Are adapted to all vehicles from the 
lightest speeding wagon to the heay- 
iest truck and railroad car. Best on 
earth for automobiles. 










Write us for booklet “Saving the Horse” atcause 
The draft on his vehicle is reduced over go per cent. 
The earning capacity of his vehicle is doubled. 
He has the fastest vehicle if not the fastest horse. 
He has to oil his axles only twice a year. 












Address all communications to 


| TIMKEN ROLLER BEARING AXLE CO. 


Department F. St. Louis, Mo. 












In terms of performance— 


TIMKEN’ bearings still give you more for your 
money than any other bearings you can buy 


N 1901, Timken® tapered roller bearings 
were used mainly in wagon wheels. They 
saved “horsepower”, manpower, materials and 
equipment. They were the best bearings you 


could buy. 


Today, 53 years later, Timken tapered roller 
bearings are used in thousands of applications. 
They sti// save horsepower, manpower, mate- 
rials and equipment. And they’re sti// the best 
bearings you can buy. 


TAPERED ROLLER BEARINGS 


NOVEMBER 1954 


Why? Because we’ve never stopped improving 
Timken bearings. One example: we’re the only 
U.S. bearing manufacturer that makes our 
own steel to control bearing quality every step 
of the way. 

In terms of performance, Timken bearings 
still give you more for your money than.any 
other make. The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian plant: St. 
Thomas, Ontario. Cable address: ‘*TIMROSCO”. 


NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL — AND THRUST LOADS OR ANY COMBINATION 
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Cutting grass along walks and drive- 
ways is a rugged job—even for a 
machine. Manufacturers of lawn 
trimmers have used our ‘‘Custom- 
Built Motor Service’’ to great ad- 
vantage. Scruggs Motors were de- 
signed to their specs . . . and com- 
plete satisfaction! 


New plant facilities enable us to 
expand this service. And offer 
faster service, wider scope and 
lower pricing. 


How Tit lho he 


leading manufacturers of 

Electric Lawn Trimmers 
CUT COSTS 

and keep sales moving at a 

FAST CLIP 







p 





le 


May we help you develop a better 
Power Tool? Fan or Blower? 
Heater? Electrical Appliance? 
Whatever your fractional horse- 
power application may be, a ver- 
satile Scruggs Universal AC-DC 
or Shaded Pole AC Motor can 
be built to your requirements. 


Sample motor furnished on request. 
We'll send you a Scruggs Motor 
built to your specs. Write today 
for Data and Performance Chart. 
Immediate Service! 


You can stake your reputation on Scruggs Motors 


THE 


wy f 


ering gG< COMPANY 


; Festus, Mo.—A Dozey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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compound, Use is made of a cast, 
ventilating fan for the totally e, 
closed design or a cast-bronze fan 
for explosion-proof service with Un. 
derwriters’ Label, as well as cadmium. 
plated screws and fittings exposed to 
the atmosphere, elongated bearin, 
caps, and a double-sealed moisten 
drain. Other features include asbestos. 
protected windings, Lubriflush trans. 
verse lubrication and normalized bear. 
ings. Types SD and SE are available 
in ratings from 3 to 150 hp. U, g 
Electrical Motors, Inc., Box 2058, Los 
Angeles 54, Calif. 
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| DIE-CUT WASHERS 





Custom-order service provides yay. 
ous types of thrust washers, with 


| special outer and inner diameters 
| made from bronze, bakelite, brass of 





any type of alloy sheet steel, from 
% to 20 in., with maximum blanking 
pressure of 295 tons. In a number of 
cases universal tooling can be used, 
reducing costs. Dayton Rogers Manu- 
facturing Co., 2824 13th Ave., South, 
Minneapolis 7, Minn. 
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CONDUIT FITTING 


Designed to meet electrical conduit- 
fitting requirements for machinery 
wiring, oval-covered, flat-backed Py- 
lets are designated the OR series. 





castings have tap- 
threads. The large 
easily drilled for 
on vibrating ma 
areas. In addition, 


The ferrous alloy 
ered machine-cut 
flat-back area is 
secure mounting 
chines and other 
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Lets Get Together 
Ta eo) 
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General’s design and development engi- 
neers translate your problems into finished 
products in modern, completely equipped 
plants ...the whole job—from the drawing 
board to the final shipment—is handled as 
a package assignment. This service in- 
cludes tool and die-making facilities, self- 


designed molding and extruding machinery, 
and a full-scale quality control safeguard at 
every phase of manufacture. 

Why not lookinto our successful record on 
motion control products, extrusions, mold- 
ings, stampings and special units? For fur- 
ther information fill out the coupon below. 


* From Plans to Products wm Plastics and Rubber 


abash, Indiana 


[-] Complete products and services (Form 4252) 


[_] Have your representative contact us 


a 


Sir a ee 





[_] Vibration products (4240) [(] Moldings and Extrusions 
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Are your High-Cycle Alternator 
requirements special? 


Here Are Quick Facts: 


a te eae ee 
REVOLVING FIELD ALTERNATORS 


CAPACITY RANGE—15 KVA t 


Where lowest possible maintenance, 
combined with excellent wave 
form characteristics are required, it’s 
hard to match American Electric’s 
Inductor-Type Alternators. But occa- 
sionally special requirements 
arise which may be better served by 
American Electric’s Revolving 
Field Alternators. 


FAST RECOVERY 
LOW VOLTAGE OVERSHOOT 
TOTAL HARMONIC CONTENT 


ristics apply to general 
applications are specific, 
air le one b Ole eo Le 


EXCITER REGULATING SYSTEM 


Employs American Electric’s 
trouble-free, direct-connected, high- 
cycle Inductor Alternator—which 
has no commutator, slip rings, 
brushes, springs, etc. Output is rec- 
tified and exciter-regulated by either 
electronic or magnetic amplifier 
means, then returned to the rotating 
field of the main alternator. 


vc Sith i E08 


MANY MODELS 


American Electric Revolving 
Field Alternators are avail- 
able in STATIONARY and 
PORTABLE TYPES, open 
and totally enclosed models, 
for all laboratory, production 
and testing applications. 


Pe ENR ER TORE te 
See et 
Bisa SB ake 


Also Manufacturers of 
High Frequency 
Inductor Alternators, 
Miniature Electric Motors, 
A.C. Industrial Motors, 
Motor Driven Blowers & Fans 


MERICAN Los Angeles 22, 
7 


TRADE MARK , 


in, 


DIVISION OF AMERICAN ELECTRONICS, INC. 


FIELD ENGINEERING REPRESENTATIVES: Silver Spring (Md.) * Boston * Buffalo * New York City 
Chicago * Dallas * Kansas City * Wright Field * Minneapolis * Seatle * Montreal * Toronto 
JOE DAVIDSON & ASSOCIATES, Los Angeles 
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the interiors are roomy and Smooth 
to facilitate wire pulling: rounded 
edges prevent wire damage. Covers 
have self-retaining screws. The Pyle 
National Co., 1334 North Kostner 
Ave., Chicago 15, Ill. wi 
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ELECTRONIC TIMER 


Having an accuracy of | per cent Over 
90-135-volt line variations, general. 
purpose electronic timer is designated 
as Model T2. Applications include use 
for sequence control of automatically 
controlled equipment, induction heat. 
ing equipment, machine tools, injec. 





tion molding machines, and similar 
equipment. Features include: time 
ranges of 0.1-1 sec, 1-10 sec, and 10- 
100 sec; direct-reading time dial; and 
two SPDT load contacts with 8-amp 
rating. Ferrara, Inc., Dept. A-5, 8106 
W. Nine Mile Road, Oak Park $7, 
Mich. 
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HEAVY-DUTY 
PRESSURE SWITCH 


Designed for heavy duty applications, 
Bulletin 10007 switch is suitable for 
industrial air compressors, domestic 
water pumps rated over 1 hp and 
similar applications. All parts having 
bearing surfaces are made entirely of 
stainless steel; other operating parts 
are either of non-corrosive material or 
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COMING SOON! 


COLD-ROLLED SHEETS FROM 





y reversing cold mill is one more new facility 
in the continuing expansion program at 
Newport Steel. Building construction and 
the mill itself with all supporting equipment 
already are well along, and early in 1955 
cold-rolled sheets will be added to an 
already creditable list of Newport products. 
Sixty-nine years’ experience, modern fa- 
cilities, central location, and the irrevocable ‘ 
policy of giving customers an abundance of 
both quality and service—all make New- 
port a most dependable source for your 
steel requirements. Let us tell you more 


about our ability to serve you now and in 
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ig ECONOMICAL WATERAIL DELIVERY 
of Newport Steel is situated on the Mississippi-Ohio River | 
rts system and the great Cincinnati rail hub. With the advan- i 


or tage of location, new river barge facilities and seven major 
railroads, Newport gives economical, dependable delivery 
to industrial areas throughout the Middle West and South. 


' CORPORATION 


NEWPORT, KENTUCKY 


Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Electric Weld Line Pipe 
Hot-Rolled Sheets 
Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 
Hot-Rolled Pickled Sheets 
Electrical Sheets 

Alloy Sheets and Plates 
Roofing and Siding 


j Eave Trough and Conductor Pipe (ot 


Culverts 
A SUBSIDIARY OF MERRITT-CHAPMAN & SCOTT CORPORATION 


YOUR CONFIDENCE IS JUSTIFIED WHERE THIS FLAG FLIES 


\\ 


METAL 
ACTUATING 


BUTTON METAL 
SWITCH 


CASING 


SILICONE, 
NEOPRENE, 
or VINYL 
CASING 


SINE CURVE 
SNAP-ACTION 
ELEMENT 


Normally 
Closed 
CONTACT Open 


STATIONARY 
CONTACT 


nplete sealing from effects of 
s @ Vibration resistant up to 
onance up to 7000 C.P.S. ¢ 

ft. Ibs. shock test ® Rated 10 
1, aR be Ge. 0 ghee Camm 

to fit individual requirements 

| molded cases ® 

48 inches optional 


CONTROL PRODUCTS °- INC. 


314 SUSSEX STREET @ HARRISON @ NEW JERSEY 


Vie ae AZ| Yh Vp a Ey POE ee yah Neen 


plated steel. The diaphragm jg made 
of nylon-reinforced neoprene; thin 
and flexible, it assures consistent 
reliable operation. 

Additional feature is compartment. 
isolation of the electrical unit from 
the mechanical unit, eliminating 
sibility of wiring interfering with the 
working parts of the switch. Pressure. 
type terminal connectors assure tight 
contact for one or two wires. 

Straight-through wiring is offered 
by conduit openings on each side of 
the case for a '%- or %4-in. conduit 
Operating range and differential are 
factory-set to user’s specifications; the 
range can be adjusted with a screw 
driver; the differential, with a smal] 
wrench. Switch case and snap-on 
cover are made of heavy gage steel, 
Cutler-Hammer, Inc., 315 North 19th 
St., Milwaukee 1, Wis. 
Circle No. 41, Reader Inquiry F 
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SOLENOID VALVE 


Featuring light weight in relation tp 
flow, solenoid shut-off valve, Model 
U-3900, weighs 33 lb and is designed 
for straight-through flow. Other ad. 
vantages include an improved sole. 
noid coil, 100 per cent efficient seal 


in both directions, self-lapping, and 
self-cleaning. Specifications include: 
operating voltage, 18 to 30 volts d-c, 
current drain, % amp at 24 volts d-. 
Maximum operating pressure is 100 
psi. Valcor Engineering Corp., Car- 
negie Ave., Kenilworth, N. J. 

Circle No. 42, F nquit it 


CONTROLLER FOR 
PLASTICS EQUIPMENT 


Electronic control of plastic machines 
is provided by Model 297 Capacitrols 
which features a plug-in temperature 
measuring system and control chassis. 
Model 297 provides for field adjust: 
ments. Accessible at the front panel 
are the balancing adjustment for tut- 
ing the alignment index and indicat- 


ELECTRICAL MANUFACTURING 
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improved 
fiber gasket 


- 


AARON 
FT ee ND 


resists cutting action of sharp, narrow flange 


Assembly methods may sometimes cause difficulty 
with gasket materials that are otherwise satisfactory. 
A good example is found in the experience of a man- 
ufacturer of lever-type lubrication guns. 

In these guns, the grease cylinder is screwed into 
place against the gasket in the head assembly. In 
effect, the turning action makes the end of the tub- 
ing a circular knife. Ordinary gasketing material 
could not withstand the cutting action of the sharp, 
narrow edge —and the guns leaked. 

The manufacturer found an effective, economical 
solution in an improved fiber gasketing material— 
Armstrong’s CN-705 Accopac®, This highly com- 
pressible, crush-resistant material did not cut or tear 
on assembly, sealed the gun tightly. 

Accopac’s ability to seal very narrow flanges is a 
result of the way it’s made. Fiber, cork, and rubber 


ARMSTRONG 


NOVEMBER 1954 


are blended into an unusually compressible material 
by a patented beater saturation method. The sheets 
formed from this material ate homogeneous, uniform- 
ly strong, and highly resistant to dimensional change. 
When you want an unusually compressible and 
stable fiber gasket material—try Accopac. Already 
performance-proved in pumps, air compressors, air- 
craft devices, automotive equipment, and appliances, 
Accopac may well be your best bet wherever you 
need dependable, low-cost sealing. 
FREE 24-PAGE GASKET MANUAL—See “Arm- 


strong’s Gasket Materials” in Sweet’s product design 


file . . . or write for your personal copy to Armstrong 
Cork Company, Industrial Division, 7011 Ingersol 
Street, Lancaster, Pennsylvania. Be sure 


to specify Gasket Materials 


when you order from your gasket fabricator. 


Armstrong’s 
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THE KANTHAL' 
CORPORATION | 


AMELIA PLACE NAME 


ri 


ce 


STAMFORD, CONNECTICUT 





resistivity is high — 812 to 872 ohms per circular mil foot 
at 20°C. Less wire used. 

lighter weight (more feet per pound), and per pound price 
itself is low. 
total savings up to 50%. 


for supported elements use Kanthal... 

long life in appliances, furnaces (air and neutral atmospheres), 
ignition systems, relays. .. . Thermocouple protection tubes. 
KANTHAL D & DS — 1150°C (2102°F) KANTHAL A — 1300°C (2372°F) 
(DS — Higher Creep Strength) KANTHAL Al — 1350°C (2462°F) 
for stability in precision equipment and resistors .. . 

use KANTHAL DR its temperature coefficient is low 
(+.00002°C between —50° and +150°C), and it has a low 
thermal EMF to copper. Fine gages available, all types of insu- 
lation. 


for temperatures up to 3000°F... 
use KANTHAL SUPER II, a revolutionary sintered metal fur- 
nace alloy. Long life, no aging, fewer controls. 


save 12% on nickel-chromium elements 

Use NIKROTHAL 8 (80/20) and 6 (60/16) ... recommended 
for suspended elements in appliances, furnaces (reducing atmos- 
pheres), rheostats. Highest quality. 
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Ask for KANTHAL free descriptive literature. Check 


| your choices below. Clip and mail today. 
} (© KANTHAL HANDBOOK — 116 pages containing 
; physical data necessary for designing electrical 


equipment with Kanthal resistance alloys. 
(.] NIKROTHAL BROCHURE. 
(J KANTHAL SUPER II BOOKLET. 


EE 
Write on, or attach to, your company stationery 
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ing pointer to coincidence, adjustment 
of anticipatory action cycle time, and 
the control setting. Thermocouple 
break protection, that shuts off the 
fuel supply in case of thermocouple 
or lead wire failure, can be supplied, 
Wheelco Instruments Div., Barber. 
Colman Co., Rockford, Ill. \ 
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HIGH-SPEED INDEX TABLES | 


High-speed index tables, formerly 
custom-designed, are now available as 
standard units designated the Inter. 
mittor. Tables can be obtained with 
4, 6, 8 or 12 stops, and with dial sizes 
varying from 12 to 36 in. in diam. 
Variations in movement time range 
from % to % of the total cycle. 

The Intermittor is designed to per- 
mit passage of air or hydraulic fluid 
through the roller gear shaft and dial 
to the work area for actuation of 
product-holding devices, or cooling 
water for dissipation of heat in such 
operations as induction welding, 
Brackets are provided outside the dial 
periphery for attaching tooling. 
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FERGUSON ROLLER GEAR ORIVE_ 


Use of manufacturer’s Roller Gear 
Drive as the indexing mechanism en- 
ables the Intermittor to attain high 
speeds. Special acceleration and self- 
locking zero backlash characteristics 
permit smooth starting and stopping 
without auxiliary locking methods, } 
even at speeds as high as 500 indexes 
per minute. 

The Drive is designed for a mini-] 
mum of 8000 hr of operation in close 
precision work and for as long as | 
20,000 hr when precision is not @ 
factor. Ferguson Machine & Tool Co, 
Inc., Subsidiary of Universal Match 
Corp., Box 191, St. Louis 21, Mo. 
Circle No. 44, Reader y Facility, page 24% 
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HIGH QUALITY A 
_.Potter & Brumfield’s 


New KA: AB - GA Relays 








ent | 
and , 
ple 
the f GENERAL PURPOSE SERIES KA 
ple Designed for current or voltage actuation. Small overall size, high capacity 
ied. and many contact combinations make KA series universal in application. 
— Contact capacity up to 10 amperes 
. yf Contact arrangements up to 3 form C (3PDT) 
Winding to 18000 ohms, 1% to 230V AC or 110V DC 
Maximum sensitivity 10 MA 

‘Ss I Available open or hermetically sealed 
ol Meets U. L. insulation requirements (Min. /g” through air, \/," over surface) 
a Dimensions open relay Wx1%” xl" high 
iter- | ~ 
vith 
a APPLIANCE SERIES AB 
nge fo The AB relay is primarily designed for appliance applications 

to eliminate noisy and troublesome clapper or solenoid type contactors 
per- ; One piece reinforced molded phenolic base 
luid , No contact bounce capacity up to 20 amps 
dial Meets underwriter's creepage specifications 
a ¢ Coils available to 230V AC or 110V DC 
a ' Clip on solderless or screw terminals 
ing Dimensions 1% "2%" x\h" high mounting single 8-32 screw 
dial 

SERIES GA 


MULTIPLE LEAF 


The GA series permits o wid 
ing of power loads. 


Contact arrangements UP to 4 form C (4PDT) 

Contacts of various materials up to 10 ampere rating 
Patented unique variable magnetic goP structure 

Available with four different types of mounting arrangements 


Dimensions 1” x 1145” x 1'%e” high 


e range of contact combinations for multiple 


circuit switch 





| : 
AVAILABLE FOR IMMEDIATE SHIPMENT . - - QUOTATIONS ON REQUEST 


_ SAMPLES 

ig 

self- 

a POTTER & BRUMFIELD f 

ods, PRINCETON iN DIANA 

“ Subsidiary of New York, N. ¥ 

nini- 

lose EXPORT: 13 East 40th Street, New York, New York 
pal U. S$. and Canadian Cities 


Sales offices in Princi 

































portant advantages. 





POWER RELAYS two 


series—heavy and medium 
duty. For across the line 
power circuits, high current or 
high voltage switching. From 
SPST to 3PDT. 


GENERAL PURPOSE 
RELAYS For applications 


where space and weight are 
important. Withstand high 
shock and vibration. From 
SPST to 3PDT. 


MULTIPLE CONTACT 


RELAYS Longer coil gives 
power to actuate additional 
contacts and maintain 15 
grams pressure. From SPST 
to 4PDT. 





MULTIPLE LEAF 
RELAYS For temperature, 


indicating or protective cir- 
cuits. Heavy, tin-coated phos- 
phor bronze contact springs. 
From SPST to 4PDT. 


LATCHING RELAYS com. 
pact—high utility switching. 
Coils operate on AC or DC. 
Voltage or current. From SP- 
ST to 4PDT. 





Write home office in Princeton or phone your local 
P & B Sales Office for new Engineering Guide describ- 
ing our wide line of basic relay structures, housings 
and enclosures. Samples, recommendations and quo- 
tations promptly furnished on special applications. 
P & B Standard Relays available at 
your local Electronics Parts Distributor 




















Potter & Brumfield ‘lls 
Standard Relays 


offer you many advantages 


The extensive line of Potter & Brumfield Standard Relays will 2 Lower Cost—These relays are already tooled. They 
meet the circuit requirements of a wide variety of applica- 
tions. Wherever a P & B standard or slightly modified ver- 
sion can be used to solve your problem you gain these im- 





are manufactured in production quantities. You gain 
substantial advantages in costs. 


3 Fast Delivery—Orders for standard relays can be 


filled from stock or with a minimum delay. 


1 Proven Design—P & B Standard Relays are the 
result of more than 20 years experience in relay 
design and have been completely proven under all 

kinds of operating conditions. You are assured of 

long, trouble-free, dependable performance. 


PLATE CIRCUIT 
RELAYS Actuate on a few 


milliwatts. Easy to adjust. 
Small—rugged—low in cost. 
From SPST to DPDT. 


IMPULSE RELAYS suto- 


matic stop prevents backlash 
or overtravel. Precise switch- 
ing regardless of operating 
speed. DPDT or 4PDT. 


TELEPHONE RELAYS 


Four series meet practically 
all telephone type relay re- 
quirements. Short armature 
movement, long armature 
orm. Many contact combina- 
tions. 


MOTOR STARTING 


ELAYS Voltage controlled 
to insure throwout of starting 
winding when motor reaches 
rated speed. Fast acting 
double break. 


HEAVY-DUTY SHOCK- 
PROOF RELAYS can be 


mounted in any position. Par- 
ticularly resistant to vibration 
and shock. From SPST to 
DPDT. 














4 Sold through Distributors—Popular types avail. 
able through P & B franchised Electronic Parts Dis- 
tributors located in all principal cities. 
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SUPER SENSITIVE 

RELAYS Operate on less 
than 10 MW. Dual coils, 10G 
vibration resistance. Wide 
versatility. One Form C-SPDT. 


400 CYCLE AC RELAYS 


15 gram or higher contact 
pressure. Withstand better 
than 10G shock. Heavy cast 
mounting foot. One form A to 
2 form C 


SUPER MIDGET RELAYS 


Tiny and rugged—plug in— 
one form C. High degree of 
resistance to vibration and 
shock. 


SUBMINIATURE 
SENSITIVE RELAYS 


Standard 7 pin plug-in. Rug- 
gedized for vibration and 
shock. Operating power 
25MW. Contact load 2 amps. 


MINIATURE DC 
POWER CONTACTOR 


High current contact capacity 
and rugged construction. Con- 
tact pressure approx. 250 
grams. SPST-NO-DM. 


ALL P & B STANDARD RELAYS CAN BE SUPPLIED WITH DUST COVERS OR HERMETICALLY SEALED CANS WITH EITHER SOLDER OR PLUG-IN HEADERS 


POTTER & BRUMFIELD 


PRINCETON 


Subsidiary of 


N DIANA 
New York, N. Y. 
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MOLDED V-BELTING . 

y-belting for shoe machines, business 
machines, printing equipment and 
similar applications 1s said to stretch 
less than round leather belting, and 
to resist slippage, oil, and heat. In 
addition, the improved fabric-and- 
neoprene construction resists hook 





pull-out. Another feature is that in- 
stead of being cut out of large slabs 
of belting material, the belting is com- 
pletely molded, insuring a uniform 
cross section. Boston Woven Hose and 
Rubber Co., P. O. Box 1071, Boston 
3, Mass. 
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MAGNETIC-AMPLIFIER- 
REGULATED POWER SUPPLY 


Tubeless d-c power supplies contain 
selenium rectifier stacks and magnetic 
amplifier regulation circuitry with no 
moving parts. Unit illustrated is rated 
at 5-32 volts at 15 amp with a 1 
per cent regulation over this entire 
d-c output voltage range, and a 1 





per cent ripple. Designated the MR 
Series, all units of this series have 
similar characteristics, as well as a 
0.2-sec response time. 

Other standard models are rated at 
10-40 volts at 30 amp, 10-32 volts 
at 50 amp, 24-30 volts at 100 amp, 
24-32 volts at 200 amp, and 22-32 
volts at 300 amp. Power supplies are 
stabilized for a-c input voltages of 
105-125 volts, except for the 50-, 
100-, 200-, and 300-amp units, which 
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USE 


DIEHL 


INSTRUMENT SERVO MOTORS 


Designed for use on recording instruments where rapid accelera- 
tion and deceleration are of primary importance. 


DIEHL Instrument Servo Motors feature a novel construction 
with an integrally molded stator and housing. Liberal design 
characteristics are built-in so that long life can be expected even 
under severe ambient temperature conditions. 


While intended primarily for commercial use, these Servo motors 


meet pertinent JAN specifications for resistance to humidity, 
salt spray, fungus, shock and vibration. 





SPECIFICATIONS 






DIEHL NUMBER 


FPE21L-27-1 FPE25L-92-1 













Output (Watts) 


Frequency (Cycles) 60 
Poles 2 
Reference Phase (Volts) 115 
Control Phase (Volts) 115 
Reference Phase (Watts) 17 
Control Phase (Watts) 17 
Control Phase Impedance (Ohms) 575 
Locked Torque (Oz.-In.) ~ 


Theoretical Acceleration (Rad/sec.2) 19000 

Our engineering staff will gladly help you select the motors best suited 
to your specific requirements. A request on your letterhead will bring you a 
copy of Technical Manual No. EM-1154 describing Diehl Servo Motors 
and related equipment. 


Other Available Components: 
D.C. SERVO SETS © RESOLVERS 


MINIATURE PERMANENT MAGNET D.C. MOTORS 
DIEHL MANUFACTURING COMPANY 


Sane RA 


Finderne Plant SOMERVILLE i} 
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are stabilized for 230-460 volts +10 


a | per cent. Perkin Engineering Corp 
1 345 Kansas St., El Segundo, Calif’ 
MODEL M-2 Sis 


AI BISTNIZT ME | PRESSURE SWITCH 


Explosion-proof pressure and y 


acuum 


switches, accurate to within +] per 
PEE OSCILLATOR 2 sie cance 
explosion - proof housing, UL - ap 
proved for hazardous locations, Class 


| I, Groups B, C, and D; and Class Jj 
Tides ye | Groups E, F, and G. Line covers 


Amplifier & filter design 
Galvanometer manufacture 
Vibration Analysis 

Variable frequency standard 
Transformer & servo design 


range from 30 in. of mercury-proof 
vacuum to 150 psi of pressure, sens- 
ing increasing or decreasing vacuum 
or pressure. Standard models are 
available for single or dual settings, 
The latter will secure two different 
pressure (vacuum) limits and actuate 
two electrically independent circuits, 
one a-c and the other d-c if desired, 
The units are automatically reset by 
the snap-action characteristic of the 
switches. Barksdale Valves, 5125 
Alcoa Ave., Los Angeles 58, Calif. 
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% OISTORTION 


SHAFT-MOUNTED 
FAN MOTOR 


SPECIFICATIONS: Totally enclosed, fan-cooled _ frae- 

| tional-horsepower motor, for shaft- 
mounted fans and blowers, weighs 50 
per cent less than previous models. 


Wide frequency range 
1 to 120,000 cycles per second 
Accurate dial calibration 
within 142% 1 cps 
Fully regulated power supply 
ripple less than .01% of output 
Wea ae tel le mela 
less than .1% over long term 


Seat MeL Lhe MSL TEA 


within 2 db. throughout range 


High output 42500 


20 volts into 1000 ohms or more 
Wee Tete M tut 


= = RT METRO OME Tums ttm telella. 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. aed 
The new design has exten 
a athe oe a through-bolts which provide a solid 


ate t (elim E> dor) | mounting face beyond the surface of 
the end shield. Resilient rings 
bearing housings, and optional resili 
ent base, make possible a variety of 
mounting arrangements. 


ELECTRICAL MANUFACTURING 





vaft- 
s 50) 
Jels. 


nded 
solid 
ce of 
s on 
resili- 
ty of 

















r Pima 
IE 
0 y l 0 TEU Los 


SUG Gah Ua 


BOUND BROOK OFL-LESS BEARING COMPANY, BOUND BROOK, NEW JERSEY 


DO YOU HAVE YOUR COPY OF 
THE NEWGLOMPO STOCK List? 


BOUND BROOK 


BOUND BROOK OIL-LESS BEARING CO., EST. 1883, BOUND BROOK, N.J 


This Stock List is the direct result 
of 70 years of our manufacturing 
records of billions of bearings pro- 
duced for the leaders of American 


ndustry. You too will be pleased iY, - 
POWDER METALLURGY BEARINGS + PARTS 


with the 20 pages of latest infor- 


mation. Write for your copy today. 





(slotted, Phillips, socket, hex 
head), bolts, nuts, washers, 
rivets, keys and pins 


Nae 


ANY SIZE, 
SQUARE OR 
RECTANGULAR 


STAINLESS sone, 
STOCK 4 


All types and sizes of screws 


MANUFACTURERS 


Over 9000 items in stock means immediote de- 
livery from one source 


@ New Garden City plant now operating at top 
speed and quality 


@ Unsurpassed facilities for quantity fabrication of 
specials 


@ A staff of seasoned engineers always available 


for consultation 


@ Pioneers in the monufacture of stainless steel 


fasteners 


WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P9 


Swe 1929 





SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY 


SPIRAL 


wouno PAPER TUBES 


with FLAT SIDE WALLS 
SZ SMALL ROUNDED 


OUTSIDE 
CORNERS 


For the first time, a paper tube like this—developed and 


DO YOU HAVE A 
SPACE PROBLEM? 


Eliminates squeezing 
operation of finished 
coil and possibility of 
shorts due to fractured 
enamel insulation. 


perfected by PARAMOUNT after years of research! No 
artificial heat or pressure is used in its manufacture— 
“PARAFORMING” takes place at the time of actual winding. 
No sharp outside edges to cut the wire during winding of 
coils. Has great rigidity and physical strength. Permits coil 
manufacturers to hold much closer tolerances. No need for 
wedges to tighten the winding on the laminated core. 
Coils can be automatically oak 

new “PARAFORMED” tubes are approved and used by 
leading manufacturers. And they cost no more! 


Py ra mou nt PAPER TUBE CORP. 


ed much faster, too. The 


612 LAFAYETTE ST., FORT WAYNE 2, IND. 
Standard of the Coil Winding Industry for Over 20 Years 





NEW YORK 













Motor is designed for continuous 
service under conditions of dust and 
dirt. Filtered oil keeps the bearing 
surfaces clean in the all-angle sleeve 
bearings; extended oiler on the shaft 
end assures dependable service re. 
gardless of mounting position, De- 
signed for applications having mod. 
erate thrust, the motor is available 
in one- and two-speed single-phase 
models, and in  single-speed poly. 
phase models, with ratings up to % 
hp. Ball bearings are available fo; 
heavy - thrust applications. Genera] 
Electric Co., 1 River Rd., Schenec- 
tady, N. Y. 
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TRANSFORMERS FOR 
TRANSISTORS 


Subminiature transformers designed 
for transistor circuits have power 
capabilities ranging from less than } 
to over 100 mw. Dimensions range 
from 38 x 38 x 142 in. to % x % x 1 in. 

Operating temperature range is 25 
to 100 C for the 32 transformers in 


400 SERIES 


300 seats 
CAST TYPE 


100 SORES «200 RES 


OPEN TYPE 
200 SERS §«=— B00 SERNES 


1 J 


the line. They are suitable for use in 
the audio and ultrasonic frequency 
ranges. Both open and encapsulated 
models are available. Units encap- 
sulated in thermosetting resin have 
flat surfaces to facilitate cementing 
into position. Special models, includ- 
ing pulse types, are available. Texas 


100 SERED 





Instruments, Inc., 6000 Lemmon 
Ave., Dallas 9, Texas. 
No. 49, Reader Inquiry Facility, page 245 


PRECISION POTENTIOMETER 


Resistances of 20,000 ohms to 1 meg- 
ohm and infinite resolution (adjust- 
ment accuracy) are provided with 
carbon TRIMpot Model 120, which 









ELECTRICAL MANUFACTURING 





DELCO MOTORS 


the best running mate your product can have 






















In this pushbutton age, millions of Delco motors 
supply the actuating power to operate the appli- 
ances, tools and equipment that help to create 
our American standard of living. 


This widespread use of Delco motors is convinc- 
ing testimony to their outstanding, dependable 
performance. Popular endorsement on such a broad 
scale suggests that a Delco motor is the best running 
mate your product can have. 


DELCO PRODUCTS 


DIVISION OF GENERAL, MOTORS CORPORATION 
DAYTON 1, OHIO 






SALES OFFICES: 

Atlanta ¢ Chicago ¢ Cincinnati ¢ Cleveland ¢ Dallas 
Detroit @ Evansville ¢ Hartford * Kansas City ¢ Los Angeles 
Philadelphia © St.Louis © San Francisco © Syracuse 
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MODEL S-14-A 


DC COUPLED 
10 mv/inch 
Yo CYCLE SWEEP 


Size: 12"’ x 6" x 7” 
12% Pounds 


ANOTHER EXAMPLE of Wiemann PIONEERING... 


The HIGH GAIN POCKETSCOPE, model S-14-A, is an outstanding 
achievement in the field of oscilloscopes. The high vertical and horizontal 
sensitivities of 10 and 15 millivolts rms/inch respectively; frequency re- 
sponses within —2 db from DC to 200 KC; non-frequency discriminating 
attenuators and gain controls; plus individual calibration voltages are but a 
few of the heretofore unobtainable characteristics of DC coupled oscil- 
loscopes. The sweep is operated in either a repetitive or trigger mode over a 
range from 0.5 cycles to beyond 50 KC with synchronization polarity 
optional. All this and portability too! The incredibly small size and light 
weight of the S-14-A now permits “‘on-the-spot” use of the oscilloscope in all 
industrial, medical, and electronic fields. Its rugged construction assures 
“laboratory performance’”’ regardless of environment. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE WATERMAN PRODUCTS INCLUDE 















$-4-C SAR PULSESCOPE® 

$-5-A LAB PULSESCOPE 

$-6-A BROADBAND PULSESCOPE 
$-11-A INDUSTRIAL POCKETSCOPE® 
S-12-B JANized RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
S-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 
and Other Associated Equipment 





A 
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is used for trimming or balancing cir. 
cuits in miniaturized electronic as. 
semblies. 

Electrical adjustments are made by 
turning the slotted shaft of the poten. 
tiometer with a screwdriver, Self. 
locking feature of the shaft eliminates 
locknuts. Electrical settings are maip. 
tained during extreme conditions of 
vibration, acceleration and _ shock 
They will withstand an acceleration 
of 100 g and a shock of 10-29 g, 


10-1000 cps. Standard resistances. 
20,000, 50,000, 100,000, 200,000 


500,000 ohms and 1 megohm. Power: 
0.2 watt. 

Units may be mounted individually 
or in stacked assemblies with two 
standard 2-56 screws through the 
body eyelets. They can be furnished 
with such features such as dual out. 
puts, special resistances and extended 
shafts. Dimension: %4 x %6 x 1% in, 
Bourns Laboratories, 6135 Magnolia 
Ave., Riverside, Calif. 


Circle No. 50, Reader Inquiry Facility, page 245 
SERVO MOTOR 
Servo control, Borg-Motor, Model 


1050, was designed to operate manu- 
facturer’s Micropot multi-turn poten- 
tiometers, but can also be used in 
other servo applications. Its mini- 





mum locked rotor torque is 0.82 oz-in. 
in either direction when operated at 
115 volts. The induction model also 
has these characteristics 2-phase, 
115-volts, 400-cps; no-load speed is 
5500-rpm. Borg Equipment Div., The 
George W. Borg Corp., Janesville, 
Wis. 
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CARBON FILM RESISTORS 


Two types of Stemag Chemo-Carbon 
film resistors are available. One, a 


—,.£.£.00 


<=—_—— 
oD 
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: Engineered Wiring—and why Rome 
0, Synthinol® protects it from heat, corrosion, 
‘ solvents and moisture. 
ly You can avoid failure of hook-up and control wiring, 
vO because of inferior insulations or construction, by 
he using Rome Hook-Up, Machine Tool and Control 
od Wires. Rome wires are made to stand up under high- 
-. speed, automatic operation day after day. 
ed Hook-Up Wires 
in, Rome Synthinol is UL approved for 80°C.—has high 
lia resistance to acids, oils, alkalies, moisture and flame. 
Rome Synthinol 901 is UL approved for 105°C.— 
‘5 has all the advantages of regular synthinol plus 
a higher resistance to heat deformation, shrinkage and 
cracking, and improved solderability. 
Also, Rome makes Rome Hi-Temp, a rubber in- 
sulation with great heat and moisture resistance— 
lel UL approved for 75°C. . . . and a full line of special 
u- and standard commercial and military hook-up wires. 
- Machine Tool and Control! Wires 
in Rome insulates its machine tool and control wires 
ni- with synthinol to proof them against high ambient 
temperatures and corrosive conditions. They con- 
form to National Machine Tool Builders’ Association ay 
Standards and are UL approved as Type TW with . 
end use approval for 80°C. operation in air; and in = 
oily, moist locations for 60°C. operation. me 
Rome Synthinol and Synthinol 901 are thermo- ~ 
plastic compounds designed for exceptional resist- ~ 
ance to high ambient temperatures, corrosion, oil = 
and chemical solvents. Synthinol-insulated wiring is = 
especially suitable for machine tool use. It is avail- nad 
able in a variety of permanently clear colors, solid 
or with spiral markings. =— 
Send for complete data and specifications on 
Rome Hook-Up Wires, Machine Tool and Control 
Wires. They're available in special and standard 
. constructions. Without this control panel, equipped with 
in. 


dependable wiring, relays, starters and limit 
at switches, the machine operator would do 





most of the work. Automation takes the 
Iso machine through complex cycles without op- 
erator attention. 
se, 
is 
he 
le, 
45. 
on Once the hopper is loaded, this machine auto- 
a matically grinds roller bearing races to preci- 
sion tolerances. The machine also trues and It Costs Less to Buy the Best 
dresses the grinding wheel—automatically. 
i . , J 
This machine is built for automatic machin- 
ing of a specific automobile part. Machine ROME - NEW YORK 
tool and hook-up wires carry the power and . 
Signals which make its automation possible. i a 
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capless model, Type A has a 5 
cent tolerance and is comparable jy 
price and size to fixed compositigy 
types. It is available in ratings of 

| 1, and 2 watts. Also available is 
standard model, Type D (1-05 er 
cent tolerance), manufactured ty 
MIL -R-10509A requirements apd 
available in voltage ratings of & ¥ 
1, and 2 watts. Arnhold Ceramics 

| Inc., 1 East 57th St., New York 99 

| ws. : 

| ircle No. 52, Reader siry Facility, Page 245, 
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TAGHOMIIER 


| HIGH-TEMPERATURE 
| POTENTIOMETER 


Dissipating 1 watt at 200 C, Hot-Pot 
| (l-in. diam) has a stainless steel case 
| and shaft, precision toroidal winding 
| on a ceramic form, and Teflon-ingy. 
| lated terminals. Standard linearity j 
0.5 per cent; on special order, 0,95 








Transmitters of RPM information 
from remotely located shafts 


By generating a voltage proportional 
to the shaft speed, these miniature 
generators provide rate of rotation in- 
formation for electronic or instrument 





- eel ial . ; 
Oster permanent magnet tachometer per cent. With standard single-hole 





applications. quattetes, ten thar whhage-end panel mounting, depth behind panel 
You can always depend on Oster characteristics over wide speed range. is 6 in. Servo mounting is available. 
aes Fs When operating at 80 C, dissipation 
for quality in ERETS “MACKOTS OF Other OSTER Avionics | is 5 watts. The toriodal winding 
generators for instrument or control Products Include | allows winding angles up to 360 deg; 
installations. © Reateieniiitilinnenet Chstens | standard is 354 deg. Model HT-1 is 
Servos, Synchros, available in any resistance value from 
Servo-Tachometers 1000 to 25,000 ohms. Waters Mfg,, 
we ; @ Servo Torque Units Inc., 4 Gordon St., Waltham 54, 

Insure dependability . . . specify 6} aetieialadtaitaneiet iia ie 
and Fans Circle No. 53, Reader Inquiry Facility, page 245 


@ Aircraft Actuators— 
Linear and Rotary 


MANUFACTURING CO. @ Fractional HP Motors, DC MODULATED LIGHT 
AVIONIC DIVISION eae eaiancil BEAM RELAY 
RACINE, WISCONSIN Senna e Modulated light beam relay operates 


signed to meet military specifi- : : 
sates Gor sitnada: tenable, on pulsed rather than steady light, 


adh iatindiindi Ree peur enpy oh eur Detruted temperature, shock, vibration, overcoming limitations of conventional 


pamphlet No. 974 on Oster Avionic Products. fungus, salt spray and life. 








we 


I JOHN OSTER MANUFACTURING CO., AVIONIC DIVISION 
|, Dept. 4411, Racine, Wisconsin, U.S.A. 
remcar Please send, postpaid, your catalog of OSTER Avionic 
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“CHISEL EDGE’ LOCK WASHERS 
The Washer That Has The Edge 


Specially designed EVERLOCK lock washers 
help keep R-B-M foot dimmer, headlamp, and horn 
switches in ever-ready operating order. With their 
exclusive deep-bite, alternating chisel edges, EVERLOCK 
lock washers hold the vital screws and connecting wires 
fast and secure. 


Wherever permanent, vibration-proof fastenings are indicated 
—call on EVERLOCK. With EVERLOCK, you can fasten it and 
forget it. In sizes and materials to meet any specifications. 
Write for information or contact your nearest EVERLOCK 
Representative 


Special EVERLOCK Lock Washers used on 
Switches Manufactured by R-B-M DIVISION, 
ESSEX WIRE CORPORATION, Detroit, Michigan 


ST 
Tae Sir a! 


A Full Line of EVERLOCK 


LOCK NUTS and LOCK WASHERS 


SEND FOR FREE CATALOG TODAY 


R-B-M Headlamp Switch 
ea a ck 


CK" IS THE REGISTERED TRADEMARK OF THOMPSON-BREMER & COMPANY 


* 520 N. DEARBORN STREET, CHICAGO 10, ILLINOIS 


SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY COMPANY * NEW YORK, N.Y 


NOVEMBER 1954 





Give High Speed, High Temperature Electrical 
Equipment the Steadfast Protection of IMC’s 
Growing Line of TEFLON® Electrical Insulations 





DIEFLEX ®) —TEMPTUBE TEFLON-TREATED GLASS SLEEVINGS * VARTEX TEFLON-COATED 
GLASS CLOTH * RM* TEFLON TAPES, TUBES, RODS, AND SHEETS. 

Remarkable electrical, thermal, mechanical, and chemical characteristics 
are ideally combined in Teflon electrical insulations. This means that more 
and more electrical insulating requirements involving high temperature, 
high frequency, corrosion, and abrasion are being met by IMC’s Teflon 
materials. 

Thin .0025” RM Teflon film tapes, as well as RM sheets, tubes, and 
rods, thrive on temperatures in the range of —80°F to+500°F. Thin RM 
film tapes are also unique because at high temperatures they contract to 
insure a tight fit; for use in motors, generators, and coaxial cables. RM 
Tefion sheets, tubes, and rods can be fabricated into component parts. These 
RM Teflon insulations combine toughness, resiliency, and a zero moisture 
absorption factor to assure successful service under severe operating 
conditions. Teflon insulations do not readily adhere to sticky materials, 
are inert to chemicals (except molten alkali metals and fluorine at high 
temperatures and pressures), and will not carbonize under arcing. They 
offer excellent electrical properties over a wide thermal range, exhibit low 
power loss, and low dielectric constant. All of these properties are present 
to a modified degree in the different Teflon materials. 

In addition to the RM Teflon insulations, available IMC insulations in- 
clude Dieflex-Temptube Teflon-treated braided glass sleevings that qualify 
as flexible Class H materials, and serve perfectly for insulating leads and 
wires. Also there is Vartex Teflon-coated glass cloth that has excellent 
physical strength and extreme abrasion resistance for use as a coil separator, 
slot liner, coil wrapper, or layer insulation in transformers and motors. 

Ask your IMC sales office for technical data, prices, engineering 
suggestions or samples on IMC’s Teflon electrical insulation. 


OTHER IMC’'S CLASS H INSULATIONS 
Varnishes +, Adhesives +, Compounds +, Resins +, and Grease + 
Varnish- or rubber-treated glass tubings, sleevings +, cloth +, tape, and cord + 
Silastic ® pastes +, tape +, and cloth 


Silicone-bonded mica segment plate, flexible plate, and mica-glass cloth combination 
sheets +, and tape 


Laminated glass cloth-plastic sheets +, tubes, and rods 
* Raybestos-Manhattan, Inc. + Local stocks carried. 
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CORPORATION 





“CLEVELAND 14 






HICAGO 6 DAYTON 2 MILWAUKEE 2 PITTSBURGH 22 
W. Washington Blvd. 123) Superior Ave., M.E. 120 W. Second St. 312 E. Wisconsin Ave. 535 Smithfield Street 
+c Phone SUperior 1-7310 Phone Michigon 4515 Phone DAly 8-5359 Phone GRont 1-7100 

— AUTHORIZED REPRESENTATIVES — 

DETROIT 2 MILWAUKEE 3 “MINNEAPOLIS 3 PEORIA 

Horry &. Brethen Manufacterers Specialties Co. H. A. Holden, Inc. W. C. Johnson 

15 Lawrence Ave. 1222 West Clybourn Street 1208 Harmon Place 101 Heinz Court 

Phone TOwnsend 8-2577 Phone Division 4-5400 Phone Geneve 5353 Phone 2-778 

*LOCAL STOCKS AVAILABLE AT THESE LOCATIONS d 
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“electric eyes.” Relay is Particularly 
useful on such applications as oat 
and shear safety guards, conye ; 
controls, and similar devices. ” 

Light from the projector js Pulsed 
several hundred times per second . 
a scanning disc with holes at its Outer 
edge. The receiver is tuned only to 
this frequency by RC circuits ‘and 
peaked transformer coupling. The unit 
cannot be triggered by ambient light 
changes or reflections. 

Features include: plug-in, dys. 
tight relay with 5-amp DPDT contro] 
contacts; reduced voltage light source 
for long life; and tilt and aiming ad- 
justments on both projector and re- 
ceiver. Provided are 2-in. pipe stands 
for mounting; an infra-red filter jg 
an optional accessory. Electronic Con- 
trol Corp., 1573 E. Forest, Detroit 
Mich. ' 
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PANEL-MOUNTED 
VACUUM GAGE 


Designed for instantaneous measure- 
ments of vacuums in the 1 to 1000 
microns Hg range, vacuum gage js 
offered in a panel-mounted model, 
Employing a special principle of di- 
rectly heated thermocouples, it is de- 
signed for use in such applications as 
vacuum pumping, metal-vacuum de- 
positing or with other vacuum proc- 
essing equipment in such fields as 
vacuum-tube and refrigeration equip- 
ment manufacturing. 





The instrument has noble metal 
thermocouples and nickel-plated gage 
tubes providing freedom from out- 
gassing, system contamination and 
corrosion. Calibration of gage tubes 
is unaffected by changes in ambient 
temperature or exposure to atmos- 
pheric pressure. Because the thermo- 
couples in the sensing element are 
directly heated, they reach operat- 
ing temperature within ¥% sec. A di- 
rect-reading instrument, the panel- 
mounted unit is suitable for continuous 
reading or recording. Instrument is / 















New variety of CLARE 
Type J Relay 


provides a power relay 
as sensitive and accurate 
as telephone-type relay 





Handles inrush current of 50 
amperes for 50,000 operations 
—rating of 10 amperes, 2712 
volts d-c. 


































ae The new CLARE Type J Relay has all the advantages 
00 4 . . . 
is of the small size, light weight and sturdy construction Has exceeded $00,000 epere- 
: which makes the standard Type J Relay so popular tions on motor load of 6 am- 
i- . : . : : peres—inrush current of 15 
le with designers of electrical and electronic equipment. centesevantnienaaaalas 
as Increased current carrying capacity is provided by 
le. the use of Code 18 (Silver) heavy duty contacts which 
a are riveted to the springs. A combination of the 
ip standard Type J twin contacts and the new heavy 
duty contacts is also available. 
Nominal rating of this new Type J Relay is: 10 
amperes, 115 volts a-c (resistive); 10 amperes, 27% 
volts d-c. The relay is 2%” long, 1%" wide and 13%” saitaiibiciie aimee 
. . ar clay w 
high with two Form C contacts. otanauiuatteite ae 
Long life and increased adjustment stability is pro- 
vided by a new hinge-type armature. The new heavy- 
duty yoke has a stainless steel pivot pin with a large 
bearing surface which turns in precisely reamed bear- = 
ings of nonferrous material. ba9: 
a ea 
Type JV Video Relay 
for high frequency currents 
etal 
age 
out- 
and 
= For complete information write for CLARE 
nos- Bulletin No. 119. For information on other variations 
mo- of the Type J Relay send for our Engineering 
are Data Book. Address: C. P. Clare & Co., Pq Ps | A Vf ss 
- 3101 West Pratt Blud., Chicago 45, Illinois. In 
al Canada: Canadian Line Materials Ltd., Toronto 13. 


Cable Address: CLARELAY. aT IH 
in the industrial field 
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\ “Wonder drugs” 
for ailing contacts 


New metal powder combinations are the “wonder drugs” for 
treating electrical contact ills. 

Molded silver-graphite quickly cures chronic cases of prema- 
ture contact failure. 

Silver-tungsten, silver-iron oxide, copper-graphite, silver-lead 
oxide and various others work wonders in other instances. 

But “wonder drugs” themselves are only part of the story! 

Very often, improvement depends as much on the way these 
contact materials are produced as on the materials themselves. Con- 
tacts of identical metallic composition may be given widely different 
properties. Stackpole “know how” in achieving desirable properties 
accurately is, we believe, equally noteworthy to the Stackpole pio- 
neering of various contact “wonder drugs” or the Stackpole 
facilities for producing them all. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


| Helpful Contact Data 


Stackpole Bulletin 12 contains a wealth of helpful data on modern 
contact materials and their uses. 





SHAPES 


AND SIZES IN SILVER-GRAPHITE « 


SILVER-LEAD OXIDE 


SILVER-IRON OXIDE ¢ SILVER-NICKEL © SILVER-MOLYBDENUM 


SILVER-TUNGSTEN * COPPER-GRAPHITE *® COPPER-TUNGSTEN 


COPPER MOLYBDENUM and various other materials. 


in. high, 74 in. wide, 2% in, deep: 
weight is 3% lb. Hico Instruments 
Div., Hastings Instrument Co., Ing, 
Hampton 10, Va. 
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PLIERS HAVE 
SAFETY FEATURE 


Most types of manufacturer's diagonal 
and side cutting pliers can now be 
equipped with the Cushion Throat 
safety feature. The “cushion” js 
rubbery plastisol, bonded beside the 
plier’s cutting edges. As the pliers 
close, the plastisol cushion grips the 
short end of the wire very tightly, 
holding as the cut is made. 





This feature enables cuts to be 
made inside a chassis without danger 
of snips of wire falling into the set. 
When cutting springs or hard wire 
the safety feature greatly eliminates 
the “flying chips” hazard. The Cushion 
Throat feature can be obtained by 
adding the letter N to the number of 
tool desired. Utica Drop Forge & Tool 
Corp., 2415 Whitesboro St., Utica 4. 
N. Y. 


e No. 56, Recder Inquiry Facility, page 245 
PERMANENT-MAGNET 
MOTOR 


Typical of special-order permanent- 
magnet motors available is illustrated 





Model PM-D, which can be furnished 
for voltages from 1% up to 28 volts. 
It develops 1/500 hp and possible 
speeds range from 5000 to 20,000 
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Whatever the job... PERMACEL TAPE 





PERMACEL 2 IN 1 ELECTRICAL TAPES are specified by Hoover PERMACEL 2 IN 1 | ELECTRICAL TAPES aati a quick and 
for a variety of uses in the production of its new line of motors. permanent method of splicing external winding leads to the coils, 


— a. ta 


] 





—_ 





PERMACEL 2 IN 1 ELECTRICAL TAPES are used for binding PERMACEL 2 IN 1 ELECTRICAL TAPES are self-sticking and 


end turns where space is limited and end shields must fit closely. heat curing. There is a tape for every need of the motor industry. 


PERMACEL TAPES 


Many jobs can be done faster, better, easier, with self-sticking tape...write Permacel Tape Corporation, New Brunswick, N. J. 
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TRADE MARK 


Cdr 


solves another 
problem! 




















The ORIGINAL 
right-angle 
bevel gear unit 


Photograph courtesy Fort Wayne Metals, Inc. 


PROBLEM: A right-angle power 
take-off needed for wire coiling 
machine turning on vertical axis. 


SOLUTION: ANGL gear. 


COMMENTS: after 10,000 hours 
of continuous use at up to four 
times rated capacity, unit is in 
perfect shape—keeping up with 
production schedule! 


ANGLegears are rated up to 1 hp 
at 1800 rpm. Both models are 
made with 1-1 gear ratio, and 
with 2 or 3-way shaft extensions. 
Contact your local distributor or 
write to us for information. 


Accessories Corporation 


HILLSIDE 5, NEW JERSEY 


rpm. Torque is 0.20 oz-in.; current 
drain is 0.2 amp. Dimensions: % in. x 
% in. x 1% in. long, plus shaft exten- 
sion. Shaft diameter, %42 in. Motor 
can be made reversible and has sleeve 
bearings. It can be used in such small 
battery-operated units as cameras, 
business machines, and similar de- 
vices. Weight is 2 oz. Small Motors 
Inc., 2068 Elston Ave., Chicago 14, 
Ill. 


Circle No. 57, Reader 
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MINIATURE MOTORS 


Useful in airborne and other applica- 
tions, lightweight, permanent-magnet 
d-c motors and tachometer-generators 
are 3'%z in. long x 1% in. in diam; 
weight is under 20 oz. Continuous- 


duty motors with ratings from 1/30 to 
1/100 hp, they operate on voltages 
from 6 to 27.5 and from 3000 to 9000 
rpm. As tachometer-generators their 
outputs are from 0.46 to 2.4 volts d-c 
per 100 rpm up to 9000 rpm. Instru- 
ment Motors, P. O. Box 5, Stamford, 
Conn. 
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HERMETIC SENSITIVE 
RELAY 


Capable of more than 25,000,000 
operations, DTDT sensitive relay is 
hermetically sealed and has a capac- 
ity up to 3 amp, inductive load. It 
is equipped with a standard octal 
socket. Wattage consumption is 0.1 or 
less, depending on the contact ar- 
rangement; or less than 1 ma, de- 
pending on the voltage. No hinge 




































tactor used in Size 1 


Gibsiloy UW-8 copper-tungsten 
contact assemblies used in 
General Electric Size 1 oil-im. 
mersed starter. 


CONTACTOR LIFE 
DOUBLED 


by changing to 


TET Dy 


copper-ftungsten contacts 


General Electric Size 
1 oil-immersed con- 


oil-immersed 
starter. 


General Electric 
tests showed 
that fine silver 
contacts used sat- 
isfactorily in G. E. air contactors 
were subject to excessive wear 
when applied to oil-immersed 
starters. To overcome this 
trouble, General Electric tested 
copper-tungsten Gibsiloy UW-8 
in their Size 1 oil-immersed 
starter and found it provided 
more dependable service, longer 
life and less maintenance. 

In fact, the efficiency of Gib- 
siloy UW-8 contacts doubled 
the life of the contactor. 

Gibsiloy UW-8 withstood the 
severe and confined arcing in the 
starter operation, with very little 
erosion. 

Similar advantages of Gibsiloy 
UW-8 can be enjoyed in tap 
changers, other starters and oil- 
immersed apparatus. Write for 
information, and let us help solve 
your electrical contact problems. 
The same experience in design- 
ing and producing electrical 
contacts which provided Gib- 
siloy UW-8 for the G. E. starter 
is available to you. 

Gibson Catalog C-520 is yours 
free. Write for it. 


CONTACT GIBSON FIRST 


SCE Medan Mtb 
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8349 Frankstown Ave., Pittsburgh 21, Pa. 
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os ‘KIRK and BLUM 
no limit om size . can 
* CUSTOM BUILD 
cas any 
quantity * ELECTRICAL 
. ENCLOSURE 
for you! 


no limit 


Junction 
and 
Terminal 

Boxes 


e : Whueruer Your Needs Are 
for Only One Unit or Thousands—If You Require an Intricate 
Control Desk or Large Quantities of Simple Assemblies—Send 
Your Problem to Kirk & Blum. 


Exceptional fabricating experience and facilities... that’s why 
KIRK & BLUM offers you exceptional service in fabricating 
electrical enclosures. There’s no limit on size, quantity, shape 
or intricacy. We build, to your exacting specifications, parts 
and assemblies of sheet steel, light plate, stainless, aluminum, 
monel and other alloys in gauges to 2”. 


Over 47 years ofexperience guarantee you complete satisfaction. 


Write for your copy of the 
latest KIRK & BLUM Elec- 
trical Enclosures Booklet. 
For prompt quotation, send 
your prints to The KIRK & 
BLUM Mfg.Co., 3122 For- 
rer St., Cincinnati 9, Ohio. 


KIRK’ Blum 


METAL FABRICATION 


We Bring Your Prints to Life 


Control Desks 
Instrument Panels 
Electrical Enclosures 
Control Panels—Cubicles 
Outdoor Electrical Enclosures 
Transformer Tanks, Test Stands 
Switch Gear Housing 
Louvres 





228 





pins are used in its construction, and 
armature is free from friction. Con. 
tacts are pure silver. Coil resistances 
up to 30,000 ohms can be furnished 
Now available are d-c relays with g 
drop-out of approximately 80 per 
cent of the pick-up. Hedin Tele-Tegh, 
nical Corp., 640 W. Mt. Pleasant 
Ave., Livingston, N. J. 

rcle No. 59, Reader Inquiry 


NEUTRAL BAR 


In CAN neutral bars circuit bars are 
forged into the main-line connector at 
a 20-deg angle for easy wire insertion 
of branch-circuit wire. Washer head 
screws have been eliminated; there js 
no forming or wiring of wires around 
and under screw head. Since wires are 
inserted in a V-shaped hole when 
screw is turned down, good connec. 
tions result. Circuit taps take No. 14.6 








I> 


wire; main line is 250MCM-6. For 
strength and good conductivity 100 
per cent hard-drawn seamless copper 
tubing is used. Construction has been 
tested by Underwriters’ Laboratories 
and Canadian Standards Association. 
Ilsco Copper Tube and Products, Inc., 
Mariemont Ave., Cincinnati 27, Ohio. 

No. 60, Reader Inquiry Facility, page 245 


VACUUM-PROCESSED 

SELENIUM RECTIFIER KITS 
Series of seven vacuum-processed 
selenium rectifier kits contain fully as- 
sembled rectifiers marked with com- 
mercial coding. Designed for labora- 
tory and developmental use, kits make 





available the full range of commer- 
cially available selenium rectifiers. 
They range from %o-in.-diam plates 
to 5 in. x 6 in. plates; ratings, from 
1.5 ma d-c up to 3700 volts peak 
inverse, and up to 10 amp and 222 
volts. 

The kits contain from two to four 
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ARROW-HART 





clout Design 
MOTOR CONTROLS 


could meet ALL THREE 
REQUIREMENTS 


@) EXTREME DEPENDABILITY . . . 
for 24-hour-day, 7-day-week 
operation. 


@ TOP PERFORMANCE .. . 


for a very sensitive relay 
requirement. 


&) MUCH SMALLER SIZE... 
to save vital space and weight. 


Spgs 5 Wy 


MULTI SPINDLE es 
VERTICAL BARREL REAMER fn 


manufactured by 


THE W. M. STEELE COMPANY 


Installation includes: 1 Size 

1 Starter, 3 Size O Starters. 
Overload Protective and 
Magnetic Relays, Push Button 
Stations, Selector Switches, and 
other Auxiliary Devices. 


Ultra modern, high-output machines demand new standards in motor control performance. That's 
why Arrow-Hart Type “RA” (Right Angle) Starters and other A-H Controls . . . offering more 
advanced design features and more important operating advantages than any others available 
anywhere . . . were the ONLY POSSIBLE CHOICE for this new machine designed to ream .30 
and .50 calibre rifle barrels. 


The machine is set up for either push or pull reaming with either manual operation or fully 
automatic cycling. The main panel controls two motors; each of the three spindle panels controls isin.” 
a set of four spindles. Smaller, more compact A-H Controls keep panel size to a minimum... omens 
and still leave ample room for fast, easy inspection and maintenance. 


If your machine designs or production planning demand higher output, added operational 
efficiency or greater compactness . . . or a combination of all three . . . plan on Arrow-Hart 
Electrical Controls. And Arrow-Hart Engineers will be glad to help with your tough control 
problems; write for complete information. 


ARROW-HART 


Pe: INDUSTRIAL CONTROL Divis 


AH) THE ARROW-HART « HEGEMAN ELECTRIC COMPANY 


103 HAWTHORN ST., HARTFORD 6, CONN. 


HART 


Offices, Sales Engineers and Warehouses: Atlanta, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Detroit, Houston, Indianapolis, Los Angeles, Milwaukee, Minneapolis, New York, 
Philadelphia, Pittsburgh, St. Louis, San Francisco. Canada: Arrow-Hart & Hegeman (Canada) Ltd., Mt. Dennis, Toronto. England: Arrow Electric Switches, Ltd., Ealing, London WS, 


Quality MOTOR CONTROLS + WIRING DEVICES + ENCLOSED SWITCHES + APPLIANCE SWITCHES 
NOVEMBER 1954 229 
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POWER 

SCREWDRIVERS and 
SELECTIVE PARTS FEEDERS 
will give you outstanding 
performance: greatly step- 
ped-up assembly speed, 
lower costs, accuracy and 
uniform results. 





See Pees ii) aa 


2817 W. FORT ST. DETROIT 16, MICHIGAN 
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types and as many as 13 individual 
rectifiers. Bradley Laboratories, Inc 
168 Columbus Ave., New Haven lL 
Conn. ; 

No. 61, Reader liry Facility 
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THERMAL TIME-DELAY 
RELAY 


Snapper thermal relays feature snap- 
action of contacts in inert gas-filled 
atmosphere. Units are SPDT and are 
available in 7- or 9-pin miniature oy 
octal metal envelopes. Designed fo, 
operation in ambient temperatures 





from —60 to 80 C, the relay oper- 
ates on 6.3, 26.5, 115 volts a-c or 
d-c. Time delay is from 2 sec up. 
Unit withstands vibration of 30 g at 
frequencies from 5 to 55 eps. Elly 
Electronics Corp., P. O. Box 395, 
Fair Lawn, N. J. 


Circle No. 62, Reader Inquiry Facility, page 245 


SERVO MOTORS 

Servo Motors, for use in electronic 

control circuits, are available in stand- 

ard frame sizes 15 and 18 (1.437 in. 

and 1.750 in. diam, respectively). 
Lightweight, high-torque, low-in- 
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AVAILABLE FROM STOCK 


FOR IMMEDIATE DELIVERY 
BY IRVINGTON 
POLYESTER FILM 
LAMINATED INSULATION 


IN OVER TWENTY COMBINATIONS 





Class A and Class B varieties 
to meet your requirements 


Irvington stocks —for immediate delivery in any quantity — many 
varieties of polyester film laminated with kraft or rag... woven glass 
or asbestos . . . in duplex and triplex constructions. 


The exceptional dielectric strength and heat stability of tough, strong 
polyester film make it ideally suited for slot and phase insulation in Leek. te 
today’s compact motors, and for coil, relay and dry type transformer 

insulation. IRVINGTON 
for Insulation Leadership 


SPECIAL ADHESIVES PREVENT DELAMINATION adil wibaiia 


To the unequaled advantages of polyester film Irvington has made a VARNISHED CAMBRIC 
further contribution: the development of special adhesives for bond- VARMISHED PAPER 
ing the film to all common Class A and B materials. Impervious to WANED: PETE. CLONE 
heat or solvents, these adhesives provide effective insurance against eee cee 


i CLASS “H" INSULATION 
delamination. 


Write for technical data and a folder containing samples of some 
of the hundreds of combinations available from Irvington. 


IRVINGTON insccsror 
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


9 ARGYLE TERRACE, IRVINGTON 11,N.J. © PLANTS: IRVINGTON, N. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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OLTAGE STABILIZE 





with Magnetic Amplifier Control 


This latest advance in voltage SPECIFICATIONS 
stabilizer design by Raytheon 
gives you these outstanding ad- @ Input: 115 volts, + 10%, 58-62 cycles, 
vantages of Magnetic Amplifier single phase. 
Control: (1) lower harmonic con- 
tent (2) better no load to full load @ Output: 115 volts, 2000 va. 
regulation (3) less cubic space re- 
quired and (4) ability to take Fixed load, + %% for line change. 
heavy overload without damage. +19, for frequency 
Write for complete information. change. 


No load to full load (85% P.F.), 1% 
maximum. 


@ Output voltage stabilizations: 


@ Temperature rise of components; 
50°C maximum. 






NEW 
Model W-6710 
Voltage Stabilizer 


OPEN TYPE CONSTRUCTION 
FOR CHASSIS MOUNTING 


@ Harmonics (at 60 cycles input); less 
than 5% total. 


@ Efficiency at full load (100% power fac- 


tor); 90% minimum. 
co pee constant 6 volts output at 25 watts, stab- 
ili to +%% from an input of 95 to 130 volts. i 
Designed for 6-volt incandescent reference lamps; @ Mounting: Bench, floor, wall or relay 
for colormetric or spectrophotometric instru- rack. 
ments and for stabilized filament voltages to tubes 
used in electronic apparatus within its rating. 








RAYTHEON 


MANUFACTURING COMPANY 
EQUIPMENT SALES DIVISION 
Dept. 6120 EM © WALTHAM 54, MASS. 











NEW CATALOG 


Gives performance data for the 
compiete.line of Raytheon Volt- 
age Stabilizers. Write for it. 
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ertia, two-phase induction motor 
they are available in 2-, 4- and g. : 
models for 400- or 60-cycle cum 
and can be supplied to meet Perform, 
ance specifications for military nein 
motors, Mark 7 and Mark 8. The wk 
trol phase can be wound by the User 
for either series or parallel operatioy 
The stators are embedded in an in. 
sulating compound with high dielec. 
tric strength and temperature stabi]. 
ity. G-M Laboratories, Inc., Dept. H 
- North Knox Ave., Chicago 4]. 
Ill. : 


rcle No. 63, Reader Inquiry Facility, page 4 


MINIATURE SENSITIVE 
RELAYS 

Lightweight relays, Series 100-105. 
106, measure | in. x 1 in. x 1% jp 
and are extremely sensitive to Joy 
input. Hermetically sealed with head. 
ers for solder connections, they have 
high shock immunity. Series is avail. 


able either SPDT or DPDT. 





Standard operating power, 40 milli- 
watts for DPDT, with other contact 
arrangement and conditions permit- 
ting lower operating power. Other 
characteristics include ability to with- 
stand vibration of 10 g in accordance 
with MIL-R-5757B; silver contacts 
rated at 2 amp, 28 volts d-c resistive; 
and double-coil magnetic circuit with 
windings up to 8000 ohms and | 
watt maximum dissipation. Signal 
Engineering & Mfg. Co., 273 Branch- 
port Ave., Long Branch, N. J. 


rcle No. 64, Reader Inquiry Facility, page 24 


SOLDERING-BRAZING KIT 


Kit for soft soldering and silver braz- 
ing is composed of ten different paste- 
type alloys which contain their own 
flux and cleaning agents. Each is de- 
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each of these HOLTZER-CABOT motors 
solved a special problem! 


Holtzer-Cabot specializes in motor and gener- 
ator design, and is tooled to produce both AC 
and DC motors and generators, in a wide range 
of frames, with unlimited varieties of mechanical 
and electrical features. 

Quality motors correctly designed result in 


lowest ultimate cost. 

Bring your small-motor application problem to 
Holtzer-Cabot. Our experience in developing 
custom-built motors assures you of a prompt and 


expert solution. commas, 


N.B. — The different mechanical designs shown were 
selected from one day's quantity production. 


NATIONAL PNEUMATIC CO., INC. ““° HOLTZER-CABOT °°" 





125 Amory St., Boston 19, Mass. 


Sales Service Representatives 
in Principal Cities throughout the World 


Designers and manufacturers of mechanical, 
pneumatic, hydraulic, electric and electronic 
equipment and systems 
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ThaAN .CRAMER CONE. 


Timms OtvCtt 


signed for a specific application such 
as soldering of electronic component 
stainless steels, and brazing of an 
trical contacts. . 
All that is required is a Single g 
plication of the paste followed by 
heating by any conveutional method 
Separate use of solder and flux are 
| eliminated. All materials meet one oy 
more of the following U. S. gover. 
ment specifications: U. S. Army 57. 
97-1, MIL-E-5400, Fed. QQS 561 q 
FED QQS-571-b, AN-S-62, etc, Ip. 
cluded are eight soft soldering alloys 
and two silver brazing alloys, together 
with a dry fuel torch for testing, 
Fusion Engineering, 4504 Superior 
Ave., Cleveland 3, Ohio. 
e No. 65, Reader Inquiry Fa 
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Laboratory 

te pp gb (QO 

OUnMéCO Oe 

SYNCHRONOUS Engineering 
MOTORS _ Equipment 


For instrument and control appli- 


cations, in timing devices, power | TIME CALIBRATOR 
drives and signal systems which | Portable, crystal-controlled time Cali- 


require constant spee 2 brator, Model Type 300, is designed 
to check instruments employing time 


The Type 112 Synchronous Motor recently an- | ee or incospansting taing Sap 
nounced by The R. W. Cramer Company is now A 10-mc sinewave, and five sharply 


‘ ie peaked pulse outputs having repeti- 
in full production. Expanded facilities for | tion rates variable in decade steps 


standard motors now make possible prompt from 1 microsec to 10 millisec are 
provided. Accuracy at any repetition 








ee deliveries of small or large volume orders. rate selected is within 0.1 per cent. 
: Either 3-volt positive or 30-volt nega- 


OUTSTANDING FEATURES tive pulse outputs may be selected. 


@ Extra reserve strength 
(30 in. oz. torque at 1 r.p.m.) 





@ Instant start-stop. 





@ Runs in any position. Highly versatile 


@ Truly synchronous speed. NO SLIP. 





@ Temperature rise only 43° C. 


SPECIALISTS #N TIME CONTROL 






The R. W. CRAMER CO., Fue. | 





BOX 8, CENTERBROOK, CONNECTICUT | 
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yo LIKE everything about this new family 
of Taylor paper-base laminates— including 
their price. They’re a new kind of hot-punch 
laminate, uniform all the way through, with no 
surface overlay of resin. 


In insulation resistance, water absorption, 
power factor, flame retardance and dimensional 
stability, they’ll meet or exceed your strictest 
specifications. And they punch and stake so 
well . . . with smooth surfaces and clean edges 
. . . that you can produce complex parts with 
maximum utilization of each sheet. 


Four different grades are available in produc- 
tion quantities, in standard sheet size of ap- 
proximately 49” by 49”: 


XXXP-301 .. . the top grade laminate with unu- 
sually high insulation resistance, lowest water 
absorption. ..excellent punching and staking. 


New Taylor laminates 


are premium in everything but price 


XXP-351 . . . a high grade laminate with most 
of the properties of XX XP-301, at lower price. 


Grade 353 . . . a quality grade laminate priced 
for economy, with outstanding electrical and 
physical properties. 


Grade 354... an easily fabricated grade having 
low water absorption and good stability .. . 
priced for real savings. 


Taylor Fibre Co. Plants in Norristown, Pa.; 
and La Verne, Calif. Branch offices in Atlanta; 
Boston; Chicago; Cleveland; Dayton; Detroit; 
Indianapolis; Los Angeles; Milwaukee; New 
York City; Philadelphia; Rochester; San Fran- 
cisco; St. Louis; and Tolland, Connecticut. Dis- 
tributors in Grand Prairie and Houston, Texas; 
Jacksonville, Florida; New Orleans, Louisiana; 


-and Toronto, Ontario. 


WRITE TODAY FOR FULL SPECIFICATIONS, AND FOR ENGINEERING ASSISTANCE IN APPLICATION 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
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Synchronizing signals of 100 cps 
and 1, 10, and 100 ke rates are also 
available at front panel jacks, ep. 
abling accurate triggering of Oscillo. 
graphs or other devices at desired 
rates regardless of timing pulse-rate 
selected. 





Type 300 also serves as a shaper 
for external signals, transforming sig. 
nals of any waveform fed to the unit 
into sharp pulses at the same fre. 
quency. Calibration pulses may be 
thus obtained from external frequency 
standards in the range of 100 cps to 
1 me. 

Unit weighs 742 lb and occupies 4 
cu ft. Printed-wiring boards used jn 
the Type 300 facilitate maintenance. 
It operates from 115 volts, 50-409 
cycles and is suitable for airborne as 
well as laboratory use. Allen B. Dy 
Mont Laboratories, Inc., 760 Bloom- 
field Ave., Clifton, N. J. 
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SCREEN ROOM 


5 e | Improved electronic screen room, de- 
oe UfISUSY makes signated the “American 40” series, 
Fos features stronger floor construction for 
wt SP uantity molded heavier loads, and wider door open- 
1 Soke q ing with improved electrical contact. 
eS Floor joists are spaced on 12 in. 


lve = 
He mechanical parts | centers instead of the 26-in. spacing 





~ 


es used in previous models. In addition 

a ai wes . h s di id | the thickness of the floor itself has 
, Ce | ° 

MSE wit incividua | been increased to 1 in. of plywood, 
' ee 


precision 


... for parts of iron, brass, nickel, 
tungsten alloys, and silver 


@ Why machine or cast small, intricate parts? 
Superior can produce quantities of accurate parts 
at a very low cost per piece by powder metal- 
lurgy. Every piece of a run will be uniform in size, 
strength and density. Superior can make alloyed 
metal parts to fit your application, recommending 
the right material for the job you have in mind. 
Consult Superior first. 





faced with an additional finish floor- 
ing of % in. tempered anes 
Construction permits a floor load o 
SUPERIOR CARBON PRODUCTS, INC. over 1500 Ib per sq ft, compared with 
9115 GEORGE AVENUE : CLEVELAND 5, OHIO the 140-lb rating of earlier models. 
Width of the door has been in- 
creased from 27 to 30 in. Contact fin- 
gers around the edges of the door, 
which afford continuous electronic 
shielding, are concealed. A %4-in. brass 
| strip around the edge of the door is 
held in positive contact with these 
contact fingers by means of closely 
spaced coil springs. 


Send us your blueprint and specifications. 
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The 
BRADLEY 
METALLIC 
RECTIFIER 
MANUAL 


Y An Invaluable Tool for the Engine 
, A Workable Guide for the Pur a 











The Bradley METALLIC RECTIFIER MANUAL is 
the most comprehensive and up-to-date handbook on 
Selenium and Copper-Oxide Rectifiers. It's a real 
“must” for every design and development engineer 
using rectifiers. 

Into its 144 pages are packed the facts and figures 
you need on — types, designs, circuitry, applications, 

d\ characteristics. Included too, are new, previously un- 
Bra ey published curves showing the characteristics of the 
LABORATORIES, INC. latest developments in selenium rectifiers. 

Included in the initial low price of $2.00 a copy is 
the revision service that will keep your manual always 
in step with progress. As changes and developments 
occur, additions and revisions will be mailed auto- 
matically to all manual owners. 

Fill out the coupon and mail it today. Your copy 
of the Bradley METALLIC RECTIFIER MANUAL 
will be delivered promptly. 


eles 


ea LABORATORIES, ite 





BRADLEY LABORATORIES, INC. 


168A Columbus Ave., New Haven 11, Connecticut 


Please send me__________ copies of the Bradley METALLIC RECTIFIER 
MANUAL at $2.00 each. Check for $ is enclosed. 


Ry 


a 
FIRM 
ADDRESS 


CITY —— 
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Dobeckmun 


Dobar* | | 
Insulation... | 





High dielectric + reduces 

space requirements » low 

moisture absorption + for slot 

cell insulation of F.H.P. or integral 

H.P. motors « phase and layer insulation 

« wherever superior dielectric properties are indicated. 


*Dobar is Dobeckmun’s trade name for cellulose acetate laminated to one or both 
sides of fine papers. 


E ckmun Company, Cleveland 1, Ohio 


, Berkeley 10, Cal. * Bennington, Vt. * Wells River, Vt. 
a eemmeeial Subsidiary: The Floyd A. Holes Co., Bedford and Madison, Ohio 



















Whatever you’re assembling—servo system, 
computer or regulator—the Servoboard speeds 
up the job by providing means for quickly 
synthesizing the electro-mechanical parts of the 
control system. Complete set includes gears, 
shafts, bearings, hangers and mounting 

plates, all precision made for rapid coupling 
with necessary motors, tachometers, synchros, 
potentiometers and amplifiers. 


SERVOBIRD Servoboard 


Model 1110A 
Experimental Mechanical 
Component Group 


For detailed information 
CORPORATION OF AMERICA 
New Hyde Park, New York 
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Model 40 employs true double 
shielded construction in which each 
shield is fully isolated from the other 
Attenuation ratings for the isolated 
type are reported between 110 an 
146 db, compared with 90 to 100 db 
in cell-type screen rooms. Higher at. 
tenuation permits the use of bronze 
in place of copper screening, which 
is said to result in lower cost, longer 
life, improved ventilation, and bette; 
heat dissipation from tested equip- 
ment. 

Construction is of pre-fabricated 
panels. Nine standard sizes are of. 
fered, from 6 ft 10 in. x 6 ft 8 in. to 
30 ft 2 in. x 10 ft, with a ceiling 
height of 8 ft. Erik A. Lindgren % 


Associates, 4515 No. Ravenswood 
Ave., Chicago 40. 
Circle No. 67, Reader Inquiry Facility, page 245 


OSCILLOSCOPE DYNAMIC 
STRAIN ANALYZER 


Basically a_ six-chanel oscilloscope 
Model H-62 can display simultane. 
ously up to six stresses or strains, 
picked up by transducers, on the face 
of a single cathode-ray tube. Trans- 
ducers may be either the resistance 
strain gage type or the high im. 
pedance piezoelectric and_ titanium 
type gages. 





Feature of instrument is its se- 
quence timer; after set-up it reduces 
operation to pushbutton control. A 
crystal control timing signal generator 
feeds pulses to each of the six oscil- 
loscope channels at rates of 100,000 
and 10,000 per sec. The timer is 
capable of eight sequential operations, 
each one independently adjustable in 
10 steps of time from 1 to 0.01 sec. 
Automatic cutoff is provided at the 
end of the sequence. 

Amplifiers for the instruments are 
d-c coupled, balanced, and provide 
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When you’re working with Hoover, you 
don’t have to limit your design to fit a 
standard-size motor. Hoover can fit 
the motors to you—economically, too. 


Hoover offers complete flexibility in 
fractional or integral horsepower 
motors. 

Flexibility in the design stages— 
with capacity for producing sample 
motors for your experimental needs. 

Flexibility in development — Hoover 
engineers can work with your engi- 
neers to find the most practical answer 
for your performance and price re- 
quirements. 

Flexibility in delivery —with ability 
to add special mechanical or electrical 
details at any stage of production... 
to change or adapt models on short 
notice . . . to increase your motor sup- 
ply almost overnight. 


Power by Hoover motors is power 
to meet your needs. 


NOVEMBER 1954 




















Write, wire or phone for further information. Please 
indicate type of equipment you wish to power (any- 
thing up to 5 h.p.). The Hoover Company, Electric 
Motor Division, 127 Brook Ave., North Plainfield, N. J. 
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for either single-ended or differentia) 
input. They are equipped with ad. 
justments for drift correction, intemal 
gain, and balance. Band width jg from 
d-c to 200 ke down 30 per on 
Maximum gain is adjustable to 50) 
microvolts per in. A step attenuator 
provides 36-db attenuation ip 6-d} 
steps. 

The equipment consists of ty, 
units, oscilloscope and power supply 
7 usually bolted together and mounted 
a - ee ’ Hs, a on pneumatic tires. The oscilloscope 
a re iy: low re — - in. =" = : high 
a : ag “a x 24 in. deep; weight, 175 lb. 

n= es - : ie | power supply is 32 in. wide x ‘ae 

aa high x 26 in. deep, weighs 390 |b. | 

Operation is on 110 volts, 60 cycles 
1 phase, 1500 watts. Optional fea. 
tures include addition of a camera fo; 
photographic recording. Electronic 
Tube Corp., 1200 E. Mermaid Lane 
Philadelphia 18, Pa. 
Circle No. 68, Reader Ir 
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METERLESS RESISTANCE 
INSTRUMENT 
Determining resistance values in sec. 
onds, Signa-Glow, Model R-10, fea. 
tures a null indicator incorporated 
into a Wheatstone bridge circuit with 
a range from 5 ohms to 50 megohms, 
no recalibration is required. 

The face is arranged with a large 
scale marked 5 to 10,000 ohms with 


TYPE D 


HERMETIC SEALING 


Comar Custom Engineering Gives You— 


Ae AS ee ad 
V THE CHARACTERISTICS YOU WANT 


—yet you pay no more! 





Comar specializes in designing and manufacturing relays to fit all types 
of requirements. Our engineers will assist you in determining the correct 
relay, with the right physical size and electrical characteristics to exactly 
fit your specific needs. We invite you to submit your relay problems for 
our recommendations. No obligation. 





of the null is indicated by the light- 
ing of either of a pair of neon lamps. 
There is a three-position multiplier 
switch for readings in three ranges: 
0.01, 1 and 100 times scale. Two 
pin-type test terminals and a power! 
on-off switch are also on the face. A 

OMB evecresc COMPANY 5-ft power line with standard plug, 
and a pair of 18-in. test leads with 

se gata pin prods and clips, complete the it- 
—— strument. Power requirement: 115 
| volts, 50-60 cycles. Model R-10 elim- 
| inates need for batteries or 71 


. 
a center pointer knob. The direction 
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Today, capacitors protected with special Celanese* electrical 

resins set new standards for performance. Comparable in cost to 
units produced with conventional, less durable materials, resin 
molded and resin impregnated capacitors operate more dependably 
at higher temperatures, offer moisture recovery advantages, are 
space-saving in paper and foil, and consistently deliver longer 
service. For superior performance in capacitors, 

be sure to specify Celanese “‘Resin Type’”’. 

Celanese Corporation of America, Plastics Division, 

Dept. 105-K, 290 Ferry Street, Newark 5, N. J. 

Canadian affiliate, Canadian Chemical Co. Ltd., 

Montreal and Toronto. *Reg. U.S. Pat. Off. PLASTICS 
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When Transformer Engineers of 
Pasadena, Calif., contracted to 
build a 3¢ 400 cps transformer 
for the guided missile program, 
Thomas & Skinner engineers 
were consulted for assistance. 
After thorough analysis, the 
new T & S EI 2”—3¢ OrthoSil 
4 mil lamination was recom- 
mended. With this new, thin 
orthographic iron-silicon lami- 
nation, Transformer Engineers 
were able to cut both weight 
and size 25%, in addition to sub- 
stantially reducing the unit cost. 

This success with 3¢ applica- 
tions is typical of Thomas & 
Skinner’s new OrthoSil lamina- 


Specialists in Magnetic Materials, Permanent Magnets, and Laminated Cores 





ase Laminations 





i 
3 
‘ 





ht, Space 


asi) 









tions. The 3¢ series of OrthoSil 
laminations also include 4g” and 
¥g”—and will soon include the 
EI 7%”—3¢. 

Transformers such as power 
and 3¢, chokes, saturable reac- 
tors, and filters are but a few of 
the many electrical components 
for which OrthoSil oriented 
laminations are recommended. 

Write today—ask for new 
T & S Electrical Laminations 
Bulletin No. L-752. 


1114 EAST 23RD STREET, INDIANAPOLIS 7, INDIANA 
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adjustment before measurement. Case 
measures 3%4 x 6 x 2 in. Industria} 
Development Laboratories, 17 Pollock 
Ave., Jersey City 5, N. J. 

Circle No. 69, Reader Inquiry Facility 


Page 34 
page 245 


TABLE-MODEL 
LOW-TEMPERATURE 

TEST CHAMBER 
Self-contained table-model low-tem. 
perature test chamber measures 29% 
in. high x 57 in. long x 30% in. wide. 
Weighing 450 lb, model produces 
temperatures from —100 to 212 F 
and will dissipate 1000 btu per hou 
at —80 F. For compactness the eas. 
cade system of refrigeration is used 
consisting of two interlinked refrigera- 
tion circuits, the evaporator of one 
being the cooling element of the 
condenser of the second. F22 is used 
in the first stage and F13 in the sec. 
ond. Another feature is that the re. 
frigeration tubing encircles the 1-f 
x 1-ft work space, instead of being 
arranged in a bank along one side. 
as is customary. 





Heating is accomplished by non- 
glowing, low surface - temperature 
heaters located in the rear of the 
chamber. Air is circulated within the 
stainless-steel lined chamber by a fan. 
A 2%-in. port enables leads to be 
brought into the chamber. Automatic 
controls stop and start refrigeration, 
and heating equipment to maintain 
set temperatures within +2 deg. A 
thermobulb located inside the cham- 
ber connects with an indicating instru- 
ment on the front so that actual tem- 
peratures may be checked. Tenney 


Engineering, Inc., 1090 Springfield 
Rd., Union, N. J. 
Circle No. 70, Reader Inquiry Facility, page 245 


Postcard return cards are pro- 
vided on page 245 as a conven- 
ience to the reader in obtaining— 


New Components and Materials 
Literature for the Asking 
Feature Article Reprints 
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BASIC SWITCH E4 


mechanical life span 
150,000 min. 








yr 
LONG BUTTON aaa aha. 
i, FOR A 
‘> 
i MAN-SIZED JOB! 


SINGLE TOGGLE E4 





J 
Ng 


DOUBLE TOGGLE E4 PUSH BUTTON £4 LEAF SPRING E4 





ROCKET SWITCH LANTERN SWITCH GANG SWITCH 


The Electro-Snap sub-miniature switch will do a man-sized job for you 
on any of your developments . . . with assemblies Engineered to your 
own specific design specifications. It is ideal for ‘feather touch"’ 
devices, Aircraft and Electronic panel installations, business machines 
and many other uses. Dependability and extra-long life are yours... 
with low actuating force and small movement differential. 


Electrical rating: 5 amps @ 125/250 V. ac 
2.5 amps @ 30 V. dc inductive 


ELECTRO-SNAP SWITCH & MEGI- CO. 
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SUB-MINIATURE 





Precision and dependability 
compressed into a space less 
than 7/ of an inch. 


BASIC SUB-MINIATURE SWITCH 


The highly stable berylium 
springs and pure silver contacts 
are housed in a durable, 

case 27/32” long—23/64” high 
.260 thick SPDT. Also available 
in SPST N. O. or N. C. 


SINGLE TOGGLE E4 

Two position—positive snap action 
toggle switch. 

DOUBLE TOGGLE E4 

Two position—positive snap action 
double pole toggle with two E4's. 
PUSH BUTTON &£4 

Single sub-miniature with 
momentary push button action. 
LEAF SPRING E4 

Durable Berylium copper leaf 
spring gives sensitive control. 
HERMETIC ROCKET SWITCH 


Special E4 encased in a true hermetic 
sealed case with roller actuator. 
Shelf life 35 years. 


LANTERN SWITCH 

E4 in aluminum housing, for Marine 
applications, with rotating actuation. 
ROTARY GANG SWITCHES 


Assembled in multiple quantities, 
these E4's can be made to actuvate 
in sequence or simultaneously with 
positive detent action. 


WRITE IN TODAY 
—for detailed Data Sheet ED-I! 
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As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of edi- 
tors determines which editorial articles 
are to be made available to readers in 
reprint form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular ELECTRICAL MANUFAC- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the 
Reader Inquiry Facility on the oppo- 
site page. Readers should circle those 


REPRINTS NOW AVAILABLE 


Noise Measurements, November 1954, 
12 pages. Review of the funda- 
mentals of sound and noise meas- 
urements with particular reference 
to the development of a test code 
for unit heater fans. (119) 


Applying A-C Solenoids, November 
1954, 8 pages. Describes three 
methods of measuring pull, design 
modifications to minimize mismatch 
in loading, how to overcome resi- 
dual magnetism, duty-cycle opera- 
tion and derating for 25-cycle use. 

(129) 


Non-Ventilated Motors, October 1954, 
8 pages. A suggested approach to 
the problem of fitting non-venti- 
lated ratings into the new NEMA 
rerated frame sizes, based on heat 
dissipating capacity. (134) 


Cold-Reduced Electrical Steels, Oc- 
tober 1954, 8 pages. Advantages in 
processing to producer and user are 
partly offset by certain magnetic 
deficiencies yet to be overcome. 


(113) 


How to Determine Response Time of 
Magnetic Amplifiers, October 1954, 
8 pages. Description of a graphical 
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EDITORIAL REPRINTS 
How To Get Them 


numbers indicating the reprints de- 
sired and then mail the card to the 
undersigned. R. I. F. postcards will be 
processed by the publisher only if all 
information requested is given and is 
clearly printed or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 

MULTIPLE REPRINTS (reprints 
or compendiums into which are com- 
bined several separate articles on the 
same or related subjects) are available 
at the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotations. These 
multiple reprints are listed by titles, 


means for determining the speed ot 
response of various designs of mag- 
netic amplifiers. Selection chart is 


included. (131) 


Electrical Contacts, August and Sep- 
tember 1954, 12 pages. Contact 
physics is covered in Part I; per- 
formance characteristics of three 
basic types of contact materials in 
Part II of this combined reprint. 

(138) 


Electrical Circuits for Weight Meas- 
urement, Parts I and II, August and 
September 1954, 16 pages. Sixteen 
basic circuits are presented and ex- 
plained to show how designers have 
adopted electrical weighing for au- 
tomatic control systems. (123) 


How to Suppress Radio Interference, 
September 1954, 20 pages. A spe- 
cial report detailing the effects that 
stiffer radio interference regulations 


are having on the design of all types 
of electromechanical products. In- 
cluded are sections on causes of 
interference, specifications and reg- 
ulations, measurement and means 
of suppression. (130) 


Physical Data on Commercial Silver 


Solders, September 1954, 4 pages. 





Cost of 

Single Subject Reprints 
No. of Number of Pages 
Reprints 4-12 16-32 
] Gratis Gratis 
5 $2.00 $ 3.75 
10 3.50 6.00 
25 7.50 12.50 


—E 





immediately following the single arti- 
cle reprint listings. 


John A. Campbell 
Director Reader Service 
ELECTRICAL MANUFACTURING 
1250 Sixth Avenue 
New York 20, N. Y. 





Thermal and mechanical properties 
of the available commercial grades 
are tabulated and related to ASTM 
and Federal and Military Specifica- 
tions. (136) 


Designing for Resistance to Shock and 
Vibration—Parts I and II, July and 
August 1954, 12 pages. Detailed 
analysis of causes of shock and vi- 
bration damage as derived from a 
Naval Research Laboratory evalua- 
tion program, plus specific design 
recommendations. (112) 


Boolean Algebra—New Tool for Cir- 
cuit Designer, August 1954, 4 
pages. Explanation of the funda- 
mentals of a mathematical ap- 
proach to the design of complex 
electrical control circuits, including 
an example of its application to a 
basic circuit. (115) 


Cathode Followers as Control Ele- 
ments, August 1954, 8 pages. Oper- 
ation of the cathode-loaded am- 
plifier is described and compared 
with that of conventional plate 
loaded amplifier. Also discussed are 
industrial control applications fea- 
turing the cathode follower. (120) 

(Continued on page 246) 
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Reapers may avail themselves of 
this convenient prepaid postcard 
method of communicating with the 
publisher when desiring informa- 
tion regarding what has been men- 
tioned, described, or offered in the 
editorial or advertising pages of this 
issue. 

Simply circle the numbers on a 
card corresponding to the 
numbers appearing in the items pub- 
lished in the following editorial 


departments: 


New Components 
& Materials 
Page 156 


Current review of all new mate- 
rials, metals, parts and equipment 
that become component parts of 
the finished product. 


Literature for the Asking 
Page 250 


Listing of the new literature, 
printed matter and catalogs which 
provide basic information for those 
engaged in the design engineering 
of products. 


Editorial Article 
Reprints 
Page 244 


A complete listing of those editorial 
feature articles published in this 
and past issues that are available in 


reprint form for filing. 


Advertised Products 


Print names of advertisers and page 
numbers of advertisements in space 
provided on card, if more informa- 


tion is sought about what is adver- 
tised, 


Only those cards can be processed 
that are completely filled out and 
clearly printed or typewritten. This 


card good only until December 31, 
1954, 


NOVEMBER 1954 
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Symposium on Branch Circuit 
tion of Multi-Motor Machines 
1954, 12 pages. The viewballien 
five leading engineers on 
and proposed NEC and JIC yp. 
quirements covering overcurrent 
protection for branch circuits of 
multi-motor industrial equipment, 


(116) 


Automatic Production for E 
July 1954, 12 pages. Review of fab. 
rication techniques and discussion 
of some basic design factors, (121) 


Designing ‘Wiring Diagrams for Elec. 
tro-Hydraulic Controls, July 1954, 
8 pages. Explanation of .a logical 
procedure to be followed in the de. 
velopment of electrical circuits for 
controlling the operation of hydrau. 
lic systems. (128) 


Recent Developments in Wire-Wound 
Resistors, June 1954, 8 pages. Cor. 
rosion resistance of sealed and u- 
sealed wire-wound resistors, both 
precision and power types, com- 
pared. Epoxy resin-sealed resistors 
and “cast” resistors described, (125) 


Carbon Brushes for Electrical Ma- 
chines, May and June 1954, 16 
pages. Broad survey of current 
practice in brush applications re- 
lates design factors to operating 
conditions on motor and generator 
commutators and slip rings. (126) 


Your Product — How Small? How 
Light? How Compact? June 1954, 
20-page special staff report. Re- 
sults of extensive field survey of 
design trends and requirements in 
the reduction of weight, size and 
volume in diverse products. Mate- 
rials, components, and fabrication 
methods are discussed. (127) 


Mercury-Arc Electronic Drive for 30- 
50 Hp, June 1954, 12 pages. De 
sign and performance characteris- 
tics of an adjustable-speed drive 
ingorporating the newly developed 
single-anode Xatron tube are €% 
plained in detail. This drive fills the : 
gap between the smaller thyratron 
drives and high-power mercury-are 
of m-g systems. (110) 


Combined JIC-NMTBA Electrical 
Standards, May 1954, 16 pages. 4 
composite of the Joint 



















Conference Electrical eee - | aes 
Industrial Equipment, a opted | | | } | i / 

March 1953, and the National Ma- | TET | a ow! YOUR PERSONAL any, 
chine Tool Builders’ Association | 

Electrical Standards, adopted Jan- | 


uary, 1954. ome OF THIS INFORMATIVE NEW CATALOG — 


Dielectric Strength of Solid Insulation, 
May 1954, 12 pages. Results of | 
tests made at frequencies from 60 | 
cps to 100 mc on 22 materials, both 
ceramic and plastics, are inter- 
preted in relation to design require- 
ments. (122) | 


Relay Standards and Reliability, May 
1954, 12 pages. Summary digest of | 
papers presented before the Sec- | 
ond symposium on Electro-Mag. 
netic Relays, sponsored by Okla- 
homa A. & M. College. (124) | 


Design of Graphic Control Panels, | 
April 1954, 17 pages. The essential | 
elements of and principal instru- | 
ments and other components enter- 
ing into complex centralized process 
control panel boards are described 
and illustrated in great detail. (114) 


Electro- Hydraulic Servo Systems, | 
April 1954, 12 pages. The design 
of fast, accurate closed-loop con- 
trol circuits for machine tools using 
electrical sensing and hydraulic ac- 
tuation for high inertia loads. (111) | 


Human Engineering in Control Sys- | 
tems, March 1954, 12 pages. Re- 
view of fundamental principles and 
considerations in the man-machine 


Write today 
on your company letterhead 
relationship; case histories. (132) 


Wide-Speed-Range Electrical Drives, THE NEW WESCO AC CATALOG is off the 
March 1954, 8 pages. Available press—request your copy now. The cata- 


. NOTICE: 
commercial types analyzed as to - 


, log gives design information to help you 
basic system, power, speed range ; ; ; 
and regulation; performance char- order the right solenoid for your appli- | If you specify DC aircraft 
acteristics, advantages and limita- | cation. It gives engineering drawings, bese for your 

é : 3 . » company, you will fi 
peepee totaoted aaa solenoid performance charts, work and | SmPany. you will find 


‘ 
: foll f j the WesCo DC solenoid 
temperature Curves in easy to follow form. catalog helpful. The 


Since the WesCo trademark is on AC __ | Pages are filled with 


7 : easy to read information 
solenoids used everywhere, you can be | 
» to help you choose the 


Multiple Reprints 


Printed Circuits, 71 pages, Multiple 
Reprint No. 8. Selection of 14 | ' 
articles dealing with mechanized | sure the WesCo catalog gives you real | right solenoid. Sent 
wiring techniques, beginning with | help on your solenoid problems. A re- | only to requests on 
* ee oe | quest on your company letterhead brings company letterhead. 
Other processes described include | your AC catalog promptly. Write today. 
stamped wiring, and sprayed metal, | 
plated and etched circuits and as- 
sociated assembly methods. For an- 
notated list of articles see page 332 
of the June 1954 issue. $2.00 


Automatic Production, 72 pages. Mul- 
tiple Reprint No. 7. Selection of 
12 articles published since 1948 
giving detailed data on automatic 
production systems, work handling 
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methods, monitoring controls, auto- 
mation, tape - controlled machines | 
and other related developments. | 
For an annotated list of contents 
see February 1954, page 324. $2.00 | 





Magnetic 
Applying Magnetic Amplifiers, 72 
Starters pages. Multiple Reprint No. 1A 
Second edition of this popular 
booklet has been expanded to in- 
clude four recent feature articles 
in addition to the series by Dorn- 


hoefer and Krummenacher. For an 


annotated list of contents see Jan- 
Your uary 1954, page 286. $2.00 
most Designing Servomechanism Systems. 
96 pages. Multiple Reprint No. 3. 
| Thirteen feature articles or related | 
comp ete phases of design of feedback con- 
‘ trol or servo systems and servo ap- 
selection plications, including the series of 
four articles by Herst. For a com- 
in the plete list of the contents of this 
booklet see April 1954, page 358. 
1-50 hp $2.50 
Engineering Testing as a Design Tool. 
range 76 pages. Multiple Reprint No. 4. 


Twelve articles in a planned pro- 
gram covering instrumentation as a 
function of product development: 
environmental testing, sound and 
vibration, measuring non-sinusoidal! 
circuits, use of oscilloscope, vacuum 
tube voltmeter and high-speed pho- 
tography. $2.50 


Electro-Hydraulic Control, 56 pages. 
Multiple Reprint No. 6. Series of 
feature articles published in a con- 
tinuing editorial program discuss- 
ing significant steps in the develop- 
ment of integrated electrical and 
hydraulic contro] systems. For an 


NEW “IN-BETWEEN” SIZES 
SAVE ON COSTS AND 
UP TO 40% IN SPACE 


Why Pay for Starter Capacity You 


Never Use? Now you can select the 
exact starter size matched to any applica- 
tion in the 1-50 hp range from the nine 
Furnas Electric sizes. Many in-between 
sizes Can save you money and conserve 
space. Immediate delivery from stock. 


Same Service, Less Money—Here’s 
an example of how you can save: Suppose annotated list of the 10 articles in 
you want a starter for 10 hp service. It’s this booklet see January 1954, page 
no longer necessary to select a size 2 rated 277. $1.50 
25 hp. You save in cost and up to 40% in 
space by selecting a Furnas Electric type 


YE, the right starter for the job. Multiple Reprints at 


Quantity Prices 
Important Features—1i. Dual voltage Since handling expense is a signifi- 
coils matched to your motor. 2. Four- 
speed thermal overload protection. 3. Easy 
installation and wiring in shallow case. 


4. Heavy contacts for long life. 


of these Multiple Reprints, grouping 
of orders makes possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fol- 
lowing prices per copy apply: 


Complete Range of Other Products 
—Pressure switches for air and water ap- 
plications. Drum controllers for reversing, 


multi-speed and reversing multi-speed Quantity 
service. Title 5 25 
Write today for Bulletin No. 5402, giving a hase “ooiagaaas ae a. 
the full story. Furnas Electric Company, | ies a a a 1 ax 1.10 
1024 McKee Street, Batavia, Illinois. | peas Den Seite 135 1.10 
Engineering Testing 150 1.25 
Printed Circuits 135 1.10 


Prices given above include shipping 
charges. Make checks payable to The 





panied by payment. 


cant cost element in the distribution | 


Gage Publishing Company. Orders | 
can be accepted only when accom- | 
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We purposely keep our cup- 
board as bare as Mother Hub- 
bard’s. We have no stock items 
to sell— 


Our business is designing, 
engineering and manufactur- 
ing of nothing but 


Special Purpose Devices in 
the electrical, electro-mechan- 
ical and electronic fields. 
When you need a component 
or device that isn’t made or 
stocked— 


THINK of 








Send your specifications or 
requirements to us for prompt 
quotations. 


Ask for Brochure J54 


UU aa 





Founded 1936 


1104 Hilton Road, Ferndale 
DETROIT 20, MICHIGAN 


Telephone Lincoln 4-7220 
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PRECISION PRODUCTS —Be sure of the highest quality. Specify 
Central Tapping Screws...types A—B—C—U...and types 1— 
23—25. Super tough... they cut precision threads as they tap under 
high stresses. Central Tapping Screws provide perfectly concentric 
driving with a speed, accuracy, and an ease of assembly that assure 
substantial savings. 


SALES ENGINEERING — The Central factory trained man in your 
territory will be pleased to show you—on your own work—how Central 
Tapping Screws offer the best method of avoiding pre-tapping costs in 
hard or soft metals, fibre, asbestos, plastic materials and porous castings. 


3 COMPLETE FACTORY STOCKS—Quick deliveries of Central 


Tapping Screws and Central’s complete line of standard fasteners are 
obtainable from Chicago—Keene, N.H.,—and Los Angeles. Specials 









1914 ¢ 1954 to order with short lead-times. Write—wire—phone—or teletype now. 
SERVING 
INDUSTRY itl 5 
MORE THAN Los ELES, CALIF, CHICAGO, ILL, 
YEARS 


‘You Can Depend on Central’' 


1 CENTRAL SCREW COMPANY 


3501 SHIELDS AVE., CHICAGO 9, ILLINOIS 
3028 €. ELEVENTH ST., LOS ANGELES, 23 CALIF. © 149 EMERALD ST., KEENE, N.H 
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BRUSH HOLDERS 





TANDEM 


for slip ring service 






TYPE 85-SK 


for stationary motors 
and generators 


There’s a reason for the claim: 
“maximum motor and generator 
performance” — long life for both 
Brush Holders and Brushes is 
built into the units with highest 
quality bronze castings, precision 
machining — proper designing. 


Known throughout industry for 
their enduring qualities, some of 
these units have lasted more than 
24 years, under critical operating 
conditions. High resistance to vi- 
bration and wear assures you, your 
FLOWER BRUSH HOLDER 
will not cause breakdowns in pro- 
duction. 


GET COMPLETE INFORMATION NOW! 
WRITE FOR CATALOG 4M 


D.B. FLOWER MFG. CO. 





1217 Spring Gerden Street, Phile. 23, Penne. 
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Literature for the Asking 





To obtain copies of these publications 
circle item number on _ postcard in 
Reader Inquiry Facility, page 245. 


MOTOR CONTROLS — Comprehen- 
sive 101-page catalog lists under 22 
headings an extensive variety of mo- 
tor controls. Complete specifications 
are provided on magnetic contactors, 
motor mount starters and contactors, 
and magnetic relays, as well as on con- 
trol panels, and miscellaneous motor 
controls. Grouped under other head- 
ings are’ descriptions of limit and 
master switches, pilot lights, push- 
button stations, controls for washing 
machines, and similar products. In- 
cluded are schematic diagrams and 
other illustrations. Furnas Electric Co. 

rcle No. 71, Reader |r F ity 4 


FROZEN MERCURY PROCESS — 
How product design benefits from the 
frozen mercury process is the subject 
of an illustrated 8-page brochure list- 
ing its advantages for producing large 
and complex precision castings. These 
include closer dimensional tolerances, 
thinner-walled castings, larger flat 
area, good surface finishes, and other 
features. Step-by-step photographs 
of the process are provided; case his- 
tories are included. Mercast Corp. 

e No. 72, Reader Inquiry Facility, page 


EDDY - CURRENT ROTATING 
EQUIPMENT-—Eddy-current adjust- 
able-speed equipment described in a 
16-page bulletin includes Adjusto- 
Spede drives, liquid- and air-cooled 
couplings and brakes, stationary field 
couplings, dynamometers, and press 
drives. Text and illustrations describe 
the basic principles of eddy-current 
machinery, as well as the character- 
istics of Dynamatic rotating equip- 
ment, including torque, heat and op- 
erating characteristics and cooling, 
efficiency and control. Torque curves 
are included. Dynamatic Div., Eaton 
Manufacturing Co. 

Circle No. 73, Reader Inquiry Facility, page 24 


MINIATURE GOLD JUNCTION 
DIODES — Employing a _ miniature 
gold junction, subminiature germani- 
um diodes described in an 8-page 
pamphlet feature stable mechanical 
and electrical characteristics. Their 
high forward conductance with high 
back resistance properties makes them 
suitable for magnetic-amplifier cir- 
cuits, d-c restorers and similar uses. 


Diode body is 0.265 in. long, 0.139 
in. wide. Semiconductor Div., Hughes 
Aircraft Co. 

No. 74, Reader Inquiry Facility. page 24 
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THERMOCOUPLE AND EXTEN. 
SION WIRE-—Illustrating and describ. 
ing a complete line of thermocouple 
wire and thermocouple extension wire. 
four-page bulletin provides data on 
available sizes, metals, insulation and 
prices. General application data for 
the various types are provided. Ilys. 
trations are included. Claud S. Gordon 
Ca. 

No. 75, Reader Inquiry Facility, page 245 


TOROIDAL INDUCTORS — Two 
types of precision-wound toroidal in- 
ductors, available in six different sizes, 
are listed in Bulletin TL2-P4. One 
type, wound on Carbonyl iron cores 
for high-frequency applications, has 
inductance values from 0.15 millihenry 
to | henry. The other, wound on 
molybdenum-permalloy cores for low- 
inductance applications, has induct- 
ance values from 2 millihenries to 
henries. Lenkurt Electric Sales Co. 
No. 76, Reader Inquiry Facility, page 245 


MINIATURE ELECTRON’ TUBE 
GUIDE-Seventh edition of “Refer- 
ence Guide for Miniature Electron 
Tubes,” lists all available miniature 
tubes, regardless of make. Twelve 
pages of data cover 329 miniature 
types, of which 79 are new; and 134 
basing diagrams, of which 27 are new. 
Each type is described, its larger pro- 
totypes listed, and complete specifica- 
tions and characteristics presented. 
CBS-Hytron. 

e No. 77, Reader Inquiry Facility, page 245 


WIRE HANDLES -— Illustrations and 
specifications for 73 different styles 
and types of standard handles and 
clips are presented in a 20-page book- 
let. Briefly covered is the design of 
special handles. Included is a_ wire 
size chart showing actual diameters 
of standard wire gages. E. H. Titch- 
ener & Co. 

No. 78, Reader Inquiry Facility, page 245 
BOBBIN CORES—Used as memory 
cells for electronic computers bobbin 
cores described in a four-page bro- 
chure, are made of ultra-thin mag: 
netic-core materials, wound on small 
ceramic bobbins. Core materials are 
tapes from 0.001 to 0.000125 in. in 
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AT LAST... Something really 
NEW in RELAY DESIGN! 








\ 


Sy ee 


ida 


Op 


RTS STS 855 dD D> ddd DDD) 


et s 
aati c= 
RSS DOH Hy <a SSS ST 
PITTI LLL LLL rn LLL 


TYPE 518 (6PDT) 


J 
—— | 
[ | 


TASS 


MF 


e 


L 
UA 
y 


SN 


AC 









YUL. 
Bi 


IAN 
SSS SS SN 
SSS 


Kee 


ity i} bea 


Uy 
S 
i 
ee 


4 

0 

; Y 
~ Hj 
SS 4 
y 

, 


Y, 
Wy 


if 


SS 
if 
ah 


a 
Uf 


A 
ijftihs 
gy, 
Ry 


4 


AX 
y 
Uf 
a 


ee ed Pe rere 


iia | 
erty te 
SS cnnaanmene 


ci 


mL 
oh 


V) 





eee 





All air va 
BO U VS: 


HUSKY SUB-MINIATURE INCORPORATES MANY 
EXCLUSIVE PATENTED FEATURES! 


1, Printed circuit contact carrier. Saves space and simplifies 
wiring. 

2. Sitding interrupter leaf opens contacts, assures ultimate 
resistance to shock and vibration. This achieves high insula- 
tion resistance and contributes toward increased arc supres- 
sion and diminishing contact “bounce”. 


3. Balanced armature, center-pivoted, prevents failures due 
to shock, vibration and acceleration. 

4. Powerful magnetic circuit. 

5. Terminal location not dependent on contact arrange- 
ment. Can be adapted to any customer requirement. 

6. Unique contact circuits. (Shown normally closed.) 

7. Exceeds requirements of latest military specifications. 
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Jeore Stat ON 


SPECIFICATIONS 


OPERATING VOLTAGES: Up to 150 VDC 
COIL RESISTANCE: Up to 10,000 Ohms 
SENSITIVITY: As low as 0.080 Watts 
ALTITUDE: Up to 85,000 feet 
SHOCK: 50 G’s Operating 

250 G’s Mechanical 
VIBRATION: 30 G’s up to 2,000 c.p.s. 
POLE COMBINATIONS: 2 PDT to 6 PDT 
TEMPERATURE RANGE: MIL-R-5757B 


ClassA...—55C to + 85C 
ClassB...—65C to + 125C 
ClassC...—65C to + 200C 


SEND TODAY FOR COMPLETE DATA 
ON THE NEW HUSKY SUBMINIATURES! 


CHURCH & 2ND 
FREDERICK, MARYLAND 





thickness, and from 1 to % in. in 
width. Feature of the cores is their 
rectangular hysteresis loops under 
pulse conditions. Materials consist of 
4-79 Permalloy and Orthonol, as well 
as 48 Alloy and Magnesil. Magnetics, 
Inc. 

Circle No. 79, Reader 


TITANIUM FOIL —Titanium foil 
rolled to close tolerances and thin 
gages is described in a technical bul- 
letin listing mechanical and electrical 
properties, composition of commer- 
cially pure grade titanium foil and 
mill limits. Additional data are pro- 
vided on welding, brazing, annealing, 
and forming. A tolerance chart is in- 
cluded. Industrial Div., American Sil- 
ver Co., Inc. 

-ircle No. 80, Reader 


FURNACE AND OVEN CON- 
TROLS-—Latest edition of “Condensed 
Catalog and Price List 54-1,” has been 
expanded to 44 pages to include new 
instruments and controls for industrial] 
heating applications. Data are pro- 
vided on thermocouples, programmers, 
pyrometers, circular chart controllers, 
and similar devices. Applications, spec- 
ifications, and illustrations are pro- 
vided. Industrial Div., Minneapolis- 
Honeywell Regulator Co. 

ircle No. 81, Reader Inquiry Facilit 


SILICONE GUM-—Properties and ap- 
plications of 410 Gum, said to be the 
first commercially available silicone 
polymer which can be vulcanized with 
sulfur, are given in a_ preliminary 
data sheet. The gum can be blended 
with, or applied as a protective coating 
to, organic rubbers. Parts vulcanized 
from compounded 410 Gum are said 
to be serviceable at temperatures from 
—70 to 400 F, and show good resist- 
ance to oxidation and weathering. 
Dow Corning Co. 


“ircle No. 82, Reader Inc 


WIREWOUND RESISTORS — Point- 
ing out the advantages and applica- 
tions for wirewound resistors, 32-page 
catalog provides data on miniature, 
hermetically sealed, encapsulated, and 
other types. Resistors can be furnished 
with +0.02 per cent accuracy for val- 
ues above 500 ohms. Also included is 
useful reference material on resistance 
wire, a cross-reference table covering 
JAN-R-93, military specifications, and 
other data. The Daven Co. 


Circle No. 83, Reader Inquiry Facility, page 24° 


MINIATURE RELAYS — Four basic 
styles of miniature relays for airborne 
and other applications are the subject 
of a 4-page brochure pointing out 
availability of types for operating 
temperatures. between —55 and 85 C 
and —65 and 125 C. Relays resist 
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miniatures of 


U.S.G. Stand-off a 
with tough TEx 
with brittle 


TEELON &, 


FLUOROCARBON PRODUCTS INC. DIVISION 


CAMDEN 1, NEW JERSEY 


ELECTRICAL MANUFACTURING 






















Mighty Importance 





















Better for high frequency, high temperature service. 
Higher surface and volume resistivity. Lower loss 
. Higher dielectric strength. Wider service tem- 
fire range (—110°F. to +500°F.). Zero water 
orption (A.S.T.M. Test). Won’t carbonize under 
-DC-plate. Non-flammable, non- gassing, 


Read these Points for 
Assembly Savings and 
Service Satisfaction. 


COMPRESSION MOUNTING 
impossible with glass. Fits 
like a cork. Also withstands 
shock and vibration in 
service. Assembly costs 
greatly reduced. No addi- 
tional mounting hardware 
or soldering required. 


PLASTIC MEMORY 


securely locks insulator 
permanently in place. 
Minimum pull test 10 lbs., 
insulator to hardware, 
insulator to deck. 


MINIATURIZATION 


is easily accomplished. 


NINETEEN STOCK SIZES 
including sub-miniatures, 
in Stand-off and Feed- 
through types. Other 
dimensions feasible. 


e Write for Catalog 
No. EC-1153 


FABRICATORS OF du Pont TEFLON, salt KEL-F 


AND OTHER PLASTICS 
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vibration up to 1000 cycles at 15 g 
and shock in excess of 40 g for 10 
millisec. Weight is 3.75 oz. Union 
Switch & Signal Div. of Westinghouse 
Air Brake Co. 


rcle No. 84, Reader Inquiry Facility, page 24 


ELECTRONIC CORE MATERIALS 
—Composition and characteristics of 
electronic iron core materials are pre- 
sented in data sheets PMS-12-A-R2 
and B-R2. Data covers particle size, 
apparent density, frequency range, 
relative permeability and Q value. Ap- 
plications are given. Plastic Metals 
Div.. The National Radiator Co. 


,Circle No. 85, Reader Inquiry Facility, page 245 


REPEAT CYCLE DIAL TIMER-— 
Timer for controlling on-off cycling of 
two independently adjusted load cir- 
cuits in machine control and other 
applications is described in an illus- 
trated brochure. Timers have 9 dial 
ranges from 30 sec to 4 hr. and mini- 
mum settings as low as % sec. Advan 
tages, applications and case histories 
are included. Automatic Temperature 
Control Co., Inc. 

Circle No. 86, Reader Inquiry Facility, page 24 


SOLENOID VALVES — Normally 
closed and normally open types of 
general-service solenoid valves, han- 
dling pressures from 1 to 300 psi, are 
described in a s -page bulletin. Avail- 
able are 3 sizes: 1 in., 1% in. and 1% 
in. Features include cast bronze con- 
struction and water- and _ oil-proof- 
coils. Silicone insulation can be fur- 


nished. J. D. Gould Co. 


Circle No. 87, Reader Inquiry Facility, page 24 


TIME DELAY RELAY—Featuring a 
double-throw auxiliary switch which 
will allow push-button operation, or 
instant or delayed contacts after de- 
energization, two types of Model NEH 
Agastat time delay relays are described 
in Bulletin SR-6. Either type is avail- 
able for a-c or d-c voltage. AGA Div., 

Elastic Stop Nut Corporation of 
America. 

Circle No. 88, Reader Inquiry Facility, page 245 


FILM - TYPE POTENTIOMETER 
CHARACTERISTICS—Entitled “Gen- 
eral Design and Performance Char- 
acteristics of Film Type Potentiom- 
eters,” technical paper points out the 
features of a metallic film type resist- 
ance element, describes metallic film 
potentiometer design, and presents de- 
tailed information on performance 
specifications of representative models 
produced by the manufacturer. Paper 
was presented at the 1954 Electronic 
Components Symposium. Fairchild 
Camera and Instrument Corp. 

Circle No. 89, Reader Inquiry Facility, page 245 


COMMUTATOR MOTORS—Indexed 


and arranged by subject, 22-page bro- 
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No material has everything... but | 


ADD UP 
ALL YOU GET 


with DUREZ PHENOLICS 


(A WELL-KNOWN EXAMPLE) 


If your experience 
is like that of others 
in many fields of in- 
dustry, you will find 
this on inquiring in- 
to Durez Phenolics: 

They offer the many properties available 
in alternate materials, and generally a 
plus factor that’s especially desirable for the 
application in hand. 

Thus in the adding machine case: 
dimensional stability for accurate fit, 
light weight for user convenience, 
comes from the press ready for assem- 
bly—and then the p/us, a sound-deaden- 





ing effect inherent in the raw material. 

Constantly improved by Durez re- 
search, the phenolics are perhaps more 
than ever the “hard-wear”’ plastics. They 
range from glass-fiber-filled to rubber- 
filled compounds, and with their valu- 
able chemical and electrical properties, 
they invite profitable investigation for 
hundreds of applications. 

We'll gladly bring to your problem 
our experience of 33 years as specialists 
in the phenolics. Ask, too, for our illus- 
trated monthly ‘Plastics News.” Durez 
Plastics & Chemicals, Inc., 1311 Walck 
Road, North Tonawanda, New York. 


PHENOLIC 
PLASTICS 


for the new 


Competitive Era 





MOLDING COMPOUNDS. Structur- 
al, electrical, and chemical prop 
erties in many combinations 
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RESINS FORINDUSTRY. Bonding, 
casting, coating, laminating, im- 
pregnating, and shell molding 


ELECTRICAL 


chure includes sections on field, shunt 
and universal-wound motors, as well 
as On permanent-magnet and Sepa- 
rately excited types. Also covered are 
governor units. Standard speed ranges 
are from 1200 to 10,000 rpm ang 
horepower ratings for full load from 
1/1000 to 1/6 hp. Electric Indicatoy 
Co., Inc. 

Circle No. 90, Reader Inquiry Facility 


page 245 


CAST STAINLESS ALLOYS-—Set of 
13 data sheets lists the properties of 
the more popular grades of alloys used 
for corrosion resistant (stainless steel) 
castings. Culmination of a 10-year 
project, data sheets also include a dis. 
cussion of design considerations. )- 
loys are described and preferred heat 
treatments listed. Applications and 
other data are given. Alloy Casting 
Institute. 
le No. 91, Reader Inquiry F ty, page 245 
HIGH - VOLTAGE GLASS - CASED 
CAPACITORS — Hermetically sealed 
high-voltage glass-cased d-c capaci- 
tors, with a paper dielectric, are de- 
scribed in a 4-page catalog. Operating 
temperature range extends from —55 
to 105 C. Complete specifications are 
provided and_ typical performance 
curves are included. The Gudeman 
Co. 
No. 92, Reader Inquiry Facilit 
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INSTRUMENT MOTORS-Synchron- 
ous and induction fractional-horse- 
power motors for recorders, instru- 
ments and timing devices are briefly 
described in a 4-page catalog provid- 
ing specifications, dimensional draw- 
ings, and other data. Available are 
either two- or four-pole types with 
ratings of 1/2000, 1/1500, 1/1000 
and 1/750 hp. Internal gear trains can 
be supplied. Borg Equipment Div., 
The George W. Borg Corp. 

No. 93, F nquiry Facilit 


PLASTICS FACILITIES — A battery 
of 23 presses, in capacities from 2 to 
60 oz provide custom injection-mold- 
ing facilities for the production of a 
wide range of items illustrated in a 
4-page booklet. Other facilities, includ- 
ing a die department, are shown and 
described. Discussed are company’s 
ability to product “three dimensional” 
plastics, and pieces of intricate design. 
Plastics Div., Erie Resistor Corp. 

ircle No. 94, Reader Ir ry Facility, page 24 


SERVO SYSTEM — Recently devel- 
oped 60-cycle a-c servo system is de- 
scribed in a 4-page technical bulletin. 
Applications include programmed con- 
trol of machine operations, remote 
weight control, and other uses. Con- 
struction features and operating char- 
acteristics are covered. Illustrations 
are included. Richardson Scale Co. 


aac 
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Press Drives 


Air Cooled Brakes 


Dynamatic Eddy-Current Units can be put 


fo work in your plant or product 
This Free Booklet Will Show You How 


Dynamatic eddy-current couplings, brakes, clutches, dyna- 
mometers, and Ajusto-Spede drives, in use today in practically 
every basic industry in both plant equipment and end products, 
are proving the ideal solution to difficult speed control and 
testing problems. Advantages include instantaneous response, 
infinitely adjustable speed control, wide speed range, quiet 
operation, low power loss, low maintenance cost, adjustable 
speed from an AC power source. 


Our new booklet “Bulletin GB2” describes and illustrates the 
basic Dynamatic eddy-current units, including the new sta- 
tionary field coupling. The text, augmented with illustrations 
and graphs, describes the basic eddy-current principles and 
drive characteristics. If you are interested in modern speed con- 
trol, write for your copy of the new Dynamatic Bulletin GB2. 


EATON MANUFACTURING COMPANY 
KENOSHA, WISCONSIN « General Offices: Cleveland, Ohio 
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SELF BALANCING  TEMPER,. 

Nn O ‘ 7 em eC r St TURE INDICATOR—Electronic self 

| balancing indicator, designed for Tap. 

| id reading or the logging of man 

temperatures is described and illys. 

trated in a 2-page bulletin covering 

two types: potentiometer pyromete; 

and resistance thermometer. Construc. 

tion features and specifications are in- 
cluded. Thermo Electric Co. 


to us a new and larger |S nh a 


MYLAR POLYESTER FILM—Tech. 
| nical reports TR-1 cover the physical, 
chemical, and electrical properties of 
Mylar polyester film. It also lists 
types and gages of Mylar available. 
B | Companion report, TR-2, describes 
of our complete line of _ adhesives developed for bonding My. 

lar to other materials. Additional jp- 
formation includes a complete direc. 


x ® e | tory of adhesive suppliers and ad- 
P&S Turnlok and Polarized | hesive code names and colors. Film 
Dept., E. I. du Pont de Nemours & 


Co. 
rcle No. 97, Reader Inquiry Facilit 


our printer will deliver 


edition of a cataloguing 


lugs and receptacles Sie 
& 

p Dp ELECTRIC TEXTILE CONTROLS- 

Among the controls for textile equip- 

ment described in an_ illustrated 8- 

page catalog are a combination starter, 

‘ a manual across-the-line _ starting 

Wr ld / b switch, and right-angle magnetic 

OU Vou l e [Oo starters and contactors, as well as 

: NEMA Type XII enclosures. Design 

2 features, including lint-proof enclos- 

TeECe1VEe a COPY s ures, are pointed out. The Arrow- 
Hart & Hegeman Electric Co. 


(no charge, of course.) ircle No. 98, Reader Inquiry Facility, page 24 


FAST-MACHINING STEEL BARS- 

Fast-cutting steel, Ledloy (lead bear- 

The form below is for your convenience ing steel) is described in a bulletin 
giving chemical composition, mechan- 
ical properties, and case studies show- 
ing production increases up to 72 per 
cent. The effect of the lead addition 
PASS & SEYMOUR, INC. ‘ SYRACUSE 9, N. Y. on machinability, finish, fabrication, 


heat-treatment, is explained. Case his- 





EE 


Please send your new catalog of P&S Turnlok and Polarized mneees are included. Joseph T. Ryerson 
e S & Son, Inc. 
plugs and receptacles (no charge, of course). 
rcle No. 99, Reader Inquiry Facility, poge 24 


Please Print 


TUBE SHIELDS, ELECTRONIC 


NAME FACILITIES—File-folder contains da- 
at pie ~*~; Se ee ta sheets on tube shields, spring tube 
holders and clips for miniature tubes. 


— Described is a tube shield for printed 
circuits, with a flared bottom to allow 


ADDRESS___ a a eae the shield to pass over the ground lug 
of the printed circuit. Electronic and 
electromechanical fabricating facilities 

eer ernie oe oor are reviewed. The Staver Co. 

Circle No. 100, Reader Inquiry Facility, page 24 

BUSINESS____ 


COMPARATIVE ELECTRIC MO- 
TOR TESTS—Comparative test _ 

° on the performance of various brands 
rae SOUR, INC. SYRACUSE 9, N. Y. of electric motors are presented in 
tabular and graphic form in a four 
page brochure. Conducted according 
to AIEE standards, tests covered 


OFFICES: 71 Murray St., New York 7, N. Y. 1229 W. Washington Blvd., Chicago 7, Ill. 


ELECTRICAL MANUFACTURING 
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Jase ask us for an alloy we haven’t got — we'll 
be delighted. 


Because that’s how each of the more than 80 
resistance and electronic alloys Driver-Harris makes 
had its beginning. Each of these highly specialized 
alloys is custom-made produced exactly to the 
specifications of our customers. 


The physical and chemical properties of an 
electrical resistance alloy can be altered greatly by 
a minute difference in its constituents. Often just 
a few ounces to the ton can make the difference 
you need. 


One thing you can always rely on in any Driver- 
Harris alloy: it is made to the most precise metal- 
lurgical checks and controls known to the industry. 
It is these exclusive quality controls that have made 
Nichrome V and Nichrome* the standard for over 
50 years by which all other electrical resistance 
alloys are measured. 


NOVEMBER 1954 


Perhaps in a sense Nichrome is too well known. 
For we don’t want people to forget that we make 
many other resistance alloys of sustained high 
quality to meet other special needs. And that, as 
we said at the outset, our engineers will be more 
than delighted to start afresh tomorrow to devise 
a mew one, custom-made for you. Just tell us 
as exactly as you can what you wish to accomplish. 


NICHROME V and NICHROME 
are manufactured only by 


| Driver-Harris 
' Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Louisville, 
Los Angeles, San Francisco 


In Conada: The B. GREENING WIRE COMPANY, Ltd., 
Hamilton, Ontario. 





*T, M. Reg. U. S. Pat. Off. 
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Delivered 
for use on 
over 250 
Government 
contracts. 
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THERMAL TIME_DELAY RELAYS. 


























Write for bulletin and help with 
your particular problems. 


G-V CONTROLS INC. 


‘8 Hollywood Plaza 
East Orange, New Jersey 














Ce Pee CUCM eat 
cilities assure prompt deliveries. 
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Why has G=V in 
3 Years Become the 


Preferred Supplier of 











Delay Relays? 


Because G-V OCTAL & 
MINIATURE RELAYS have been... 


adopted as production components ) 
by hundreds of principal producers 
of electronic, electrical and 
aviation equipment. 


G-V ENGINEERING OFFERS 
A NEW APPROACH TO 
THERMAL RELAY DESIGN 


¢ Stainless steel mechanism 
welded into a single integral 
structure and supported at 
both ends for unequalled re- 
sistance to vibration and 
shock 

¢ Heater built inside expand- 
ing member for maximum ef- 
ficiency and protection 

¢ Rolling contact action for 
positive operation 

e Easy adjustability where 
desired 

¢ Precise operation never be- 
fore available in thermal 
relays 

e Time ranges: 3 seconds to 
5 minutes 

e Hermetically sealed in 
metal shell 

e Heater voltages up to 230 
volts 

e¢ Fully temperature compen- 
sated 

e Suitable for military and 
industrial use 

¢ Unequalled for ruggedness 
and precision 


U. S. and Foreign Patents Pending 








™ 


locked-rotor torque, breakdown 
torque, and full-load efficiency, Elec. 
tro Dynamic Div., General Dynamig 
Corp. 

rcle No. 101, Reader page 245 
STAINLESS FASTENER ENGI]. 
NEERING REPORT—In addition to 
covering the physical characteristics 
and uses for stainless steel] fasteners, 
7-page report describes cold heading 
and other fabricating techniques that 
have made possible new types of 
fasteners. Among the topics discussed 
are available types of alloys for cold- 
headed fasteners; three principal types 
of stainless, their properties and com. 
parative values; and postwar develop. 
ments in Phillips stainless steel screws. 
American Screw Co. 

ircle No. 102, Reader ry Facility, page 245 


RESISTOR ENGINEERING GUIDE 
—Over 130 types of resistors and spe- 
cial products made by manufacturer 
are listed in tabular form in a revised 
1954-1955 resistor engineering guide. 
Data are provided on both fixed and 
adjustable resistors, as well as on ger- 
manium diodes, capacitors, selenium 
rectifiers, feed-through terminals, and 
related products. International Re- 
sistance Co. 

e No. 103, Reader Inquiry Facility, page 245 
PILOT LIGHT SELECTION—‘Selec- 
tion and Application of Pilot Lights,” 
an 8-page brochure, discusses the se- 
lection of pilot light lamps and assem- 
blies. Treated are available sizes, bulb 
shapes, bases, and voltages of pilot 
lamp light. Also described are five 
types of pilot light assemblies. Ap- 
pendix provides data on subminiature 
pilot lights and other models. The 
Dialight Corp. 

e No. 104, Reader Inquiry Facility, page 245 
ELECTRIC LAWN MOWER MO- 
TORS—Fractional-horsepower motors 
for electric lawn mowers are described 
in a 4-page bulletin providing ratings, 
specifications and dimension for both 
43- and '2-hp models. Motors are en- 
gineered to meet UL 4-hr range tests; 
insulation system features Formex wire 
windings, Mylar polyester film, and a 
baked-on coating of Glyptal varnish. 
General Electric Co. 

e No. 105, Reader Inquiry Facility, page 245 


STEPPING RELAYS — Twelve types 
of stepping relays described in a 12- 
page catalog include midget, high- 
speed, vibration-resistant, and _ inter- 
locking types. Models are available 
to supply a torque of 2 in-oz for use 
with indicating and other devices; 
other types can be employed to per 
form a series of switching operations 
at a specific rate, or for use in auto- 
matic sequence-selection of circuits, 
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This distinctively modern telephone pedes- 
tal is custom thermo-plastic injection 
molded by ERIE for the new N-541 tele- 
phone of The North Electric Manufactur- 
ing Company. 


The streamlined design represents a 
complex molding job because of the con- 
cealed ribs, wells and posts; and the ex- 
tremely high finish required on the 
exposed surface. And, to quote the cus- 
tomer, ‘The high impact case—practically 
unbreakable—may be removed intact ex- 


posing all base mounted parts for easy 
access.” 


This is another instance of Erie’s proven 
ability to do the unusual as well as to do the 
usual with unusual competence. 


Manufacturing Subsidiaries: 


HOLLY SPRINGS, MISSISSIPPI © LONDON, ENGLAND ¢@ TRENTON, ONTARIO 









Write for your copy of bulletin, ‘Who We Are... What We Do in Plastics.” 


ERIE RESISTOR CORPORATION .. . PLASTICS DIVISION 


Main Offices and Factories: ERIE, PA. 
Sales Offices: Cliffside, N. J. © Camden, N. J. © Chicago, Ill. © Detroit, Mich. 


Cincinnati, Ohio © Fort Wayne, Ind. @ Los Angeles, Calif. © Toronto, Ontario 
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you could raise your own steak... 


But it won't pay unless you're set up for cattle raising. 


It’s the same way with coils. You can make them, and perhaps 
you do. But in most cases we at Coto-Coil can make them for you 
faster, better and at less cost. We have nearly 40 years of coil 
design and manufacturing experience. We know the best types of 
materials for each type of coil. We have automatic production 
equipment, the most modern testing devices. 


Find out what this cost-saving combination can do for you. 


Coto-Coil Company, 63 Pavilion Avenue, Providence 5, R. I. 
New York Office: 10 E. 43rd Street, New York 17. 












A CLAMP FOR 
EVERY SPECIFICATION 


In electronics or any part of the electrical field where clamps are need- 
ed for rigidity and stability in holding tubes, compact plugs or socket 
type units, Augat clamps provide the answer. Approved and used in elec- 
tronic equipment for the armed forces, an innumerable variety of stock 
numbers are ready for immediate delivery while clamps made to your 
specifications can be had easily and quickly. 

Augat clamps are precision produced and made of 18% nickel silver 
for greater fatigue value, increased tensile strength and for utmost dur- 
ability. They have withstood a two hundred-hour salt spray test with no 
adverse effect. 












Catalog and samples promptly sent on request. 


AUGAT BROS. INC. 


31 PERRY AVENUE + ATTLEBORO, MASS. 
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and other applications. Guardian Eleg. 
tric Manufacturing Co. 


Circle No. 106, Reader Inquiry Facility page 24 


SHORT-RUN MOLDED PLASTIcs 
—Typical parts of short-run molded 
plastics are shown in an illustrated 
brochure listing materials available 
and facilities for producing thermo. 
plastic and thermosetting parts. Spe- 
cially designed presses and techniques 
are said to result in economy while 
retaining close tolerances and othe; 
desirable characteristics. Breakdown 
of cost of representative pieces is giv- 
en. Dayton Rogers Manufacturing Co, 
rcle No. 107, Reader Inquiry Facility, page 245 


ONE-WATT JUNCTION TRANSIs. 
TOR—A combination of mounting and 
physical design is said to make pos. 
sible one-watt rating (at 25 C) of p-n-p 
alloy junction transistor, now in pilot 
production. Data sheet provides gen- 
eral specifications and characteristics. 
as well as ratings for the transistor as 
a Class A and as a Class B push-pull 
amplifier. Electronic Tube Div., West- 
inghouse Electric Corp. 

rcle No. 108, Reader Inquiry Facility, page 245 


CONSTANT - VOLTAGE TRANS. 
FORMER THEORY — Entitled “The 
Sola Constant Voltage Transformer: 
Theory of Design and Operation,” 20- 
page booklet discusses principles of 
operation, involving a combination of 
a resonant electrical circuit and a high- 
leakage-reactance magnetic circuit. 
Special characteristics arising from 
the nature of the design principle are 
treated. Schematic and vector dia- 
grams, as well as other illustrations, 
are included. Sola Electric Co, 

rcle No. 109, Reader Inquiry Facility, page 245 


METER-RELAYS, PANEL INSTRU- 
MENTS — Assembled in Catalog 3-A 
are bulletins and catalogs providing 
data on contact meter-relays and con- 
trols, indicating and controlling py- 
rometers, and panel meters, Featur- 
ing electro-magnetic locking contacts, 
the meter-relays are available in vari- 
ous models, each of which is described 
and possible circuitry given. Assembly 
Products, Inc. 

Circle No. 110, Reader Inquiry Facility, page 245 


Each of the six Multiple Reprints now 
available (see reviews on page 247) is 
obtainable at reduced cost in quantity. 
For quantity prices and ordering in- 
formation see page 248. 
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New Cutler-Hammer 9101 Switch 
joins a distinguished family 
: of Small Motor Control Champions a an a ya ea 


) Hammer 9101. 


ELECTRICAL INSTALLERS of the mony de- | 















1WO-POLE SWITCH FULLY 
: DISCONNECTS MOTOR AND 
EQUIPMENT FROM POWER 
; . 
t FAMOUS C-H EUTECTIC 
OVERLOAD PROTECTION. 
Fup TO “OFF” RESETS 





, e 

S$ | SWITCH MECHANISM FITS 

| iN ORDINARY HANDY 80OX 
FOR FLUSH WALL MOUNTING 


i MACHINERY BUILDERS have been quick to 
adopt the new Cutler-Hammer 9101 for stand- 
ard original equipment . . . better protection plus 


speedier installation. 
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: ee ’ * VoUnem sant cicia:a «AUTHORIZED DISTRIBUTORS everywhere 

|i. 2 penis proudly feature the new Cutler-Hammer 9101 
i iad Sloat: NRO, Motor Switch .. . offer two-pole and single-pole 

I. . Po ree en models from stock. 
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: CUTLER-HAMMER MOTOR 
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: CUTLER-HAMMER 9115 MANUAL CUTLER-HAMMER 9586 AUTO- CUTLER-HAMMER 9441 DRUM CUTLER-HAMMER 10017 PRES- 

1s STARTER—For dependable across- MATIC STARTER—C-H 9586 Size 0 SWITCH—Choice of the men who SURE SWITCH—Both manufacturers 

y. the-line starting and eutectic over- Automatic Starter permits economical want the best in a switch for revers- and installers of pumps and water 

: load protection of single phase and and safe remote pushbutton control ing or special control of machines in supply units say this widely used 
polyphase motors up to 2 HP. of motors up to 2 HP. the home workshop. pressure control switch is the finest. 

Copyright 1954, Cutler-Hammer, Inc., Milwaukee 1, Wis 
6 NOVEMBER 1954 
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ST 3 
RELAY- Peco / 


5,1 
mf) 


ACTUAL SIZE 


Compact... Rugged... 
Lightweight... 


6PDT arrangement 


ALL these features are achieved by the 
use of an extremely efficient rotary motor, 
precision built, with hydrogen annealed 
parts. 


COMPACT—One inch diameter, with 
1-5/16” long enclosure. Overall height 
above chassis only 1.664”. 


RUGGED — Withstands operational 
shock of 50 G’s and operational vibration 
of 5-500 C.P.S. at 10 G's. Altitude to 80,000 
feet. Ambient temperature range of —65°C 
to +125°C. 


LIGHT WEIGHT — Only 2.6 ounces 
(even with mountings interchangeable with 
larger relays of other manufacture) 


Tests of production relays, under USAF 
supervision, have proven that this relay 
meets or exceeds the requirements of 
MIL-R-5757B. 


Based on 1,000,000 operations, contacts are 
rated at 3 amperes at 26.5 V.D.C. or 115 
V.A.C., 60 to 400 CPS. 


Coil resistance values range from 6 ohms 
to 14,000 ohms. 


Other standard contact arrangements are 2 
PDT. 3 PDT and 4 PDT. All are available 
in the plug-in construction. 


FILL IN COUPON 
FOR CATALOG 


r 
| FILTORS, INC. 


| 
| 30 Sagamore Hill Drive | 
| Port Washington, L. |., N. Y. 
Please send data sheets on your sub- | 
iniature relays | 
| minia 
| 
, NAME of 
TITLE 
| COMPANY 
CITY ZONE STATE | 
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ASME Establishes Nuclear 
Engineering Committee 


In order to coordinate the Society's 
activities in “those areas of mechanical 
engineering in which a knowledge of 
nuclear physics is essential,” the Amer- 
ican Society of Mechanical Engineers 
has established a nuclear engineering 
committee. These areas include core 


design, shielding, radiation effect 
(with emphasis on metals), and special] 
equipment. 


Primary assignments of the com- 
mittee will be the making of plans for 
the participation of ASME in a nuclear 
engineering conference to be held 
under the auspices of Engineers Joint 
Council in the summer of 1955, to 
study the society's long-range needs 
in the field of nuclear engineering, and 
to recommend a method of organiza- 
tion within the society. 


H. T. Friis to Receive 
IRE Medal of Honor 


At the national convention of the 
Institute of Radio Engineers to be held 
in New York next March, Harold T. 
Friis, director of radio research, Bell 
Telephone Laboratories, Red Bank, 
N. J., will receive the IRE Medal of 
Honor, the highest technical award in 
radio engineering. 

Mr. Friis was cited for “His out- 
standing technical contributions in the 
expansion of the useful spectrum of 
radio frequencies and for the inspira- 
tion and leadership he has given to 
young engineers. 

The Morris Liebmann Memorial 
Prize, awarded annually to an IRE 
member who has made a recent im- 
portant contribution to radio engineer- 
ing, has been bestowed on Arthur V. 
Loughren, director of research, Hazel- 
tine Corp., “For his leadership and 
technical contributions in the formula- 
tion of the signal specification for eom- 
patible color television.” 

Bernard Salzberg, Naval Research 
Laboratory, Washington, D. C., will 
receive the Harry Diamond Memorial 
Award, which is given to persons in 


@government service for outstanding 


work in radio and electronics. The 
award was presented “For his contri- 
butions in the fields of electron tubes, 
circuits, and military electronics.” 
The Vladimir K. Zworykin Televi- 
sion Prize Award goes to Harold B. 
Law, RCA Laboratories Div., Prince- 
ton, N. J., for his contributions to the 


development of the shadow-mask tri- 
color television picture tube. 


Joint Computer Conference 
Sets Theme 


With “Design and Application of 
Small Digital Computers” as its theme. 
the Eastern Joint Computer Confer. 
ence and Exhibition will meet at the 
Bellevue-Stratford Hotel, Philadel. 
phia, Dec. 8-10. 

The program includes papers on 
computer comparisons, input-output 
devices, computer systems and 
characteristics, mathematics, program- 
ming, and business and scientific ap- 
plications. 

Information regarding the confer- 
ence may be obtained by writing to 


P.O. Box 7825, Philadelphia 1, Bx. 


American Die Casting Institute Elects 
W. J. During President 


At its 26th Annual Meeting, re- 
cently held in Chicago, the American 
Die Casting Institute selected as pres- 
ident William J. During, 
Castings Co., Inc., Syracuse. 

A major event of the Meeting was 
the bestowal of the Doehler Award on 
Walter M. Goldhamer, Superior Die 
Casting Co., Cleveland. Mr. Gold- 
hamer was cited for conceiving and 
organizing the Die Casting Research 
Foundation for metallurgical investi- 
gation on metals and processes. 

Theme of the Meeting was the 
growing importance of careful control 
of primary metals by custom die cast- 
ers to help offset rising prices of such 
metals as zinc and aluminum. Need 
for close cooperation with design en- 
gineers was emphasized in order to 
maintain maximum balance between 
product design and material selection. 


Precision 


Camras Honored for Contributions 
to Magnetic Recording 


For his discoveries and subsequent 
improvements in magnetic recording, 
Marvin Camras, senior physicist at 
Armour Research Foundation of Illi- 
nois Institute of Technology, Chicago, 
is to receive the 138-year-old John 
Scott award, consisting of $1,000, a 
copper medal, and a scroll. The 
presentation will be made by the City 
of Philadelphia, trustee. 

Much of the growth of magnetic re- 
cording is attributed to Mr. Camras, 
who invented the first practical wire 
recorder that revolutionized sound 
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How would you handle this electrical parts problem? 











Combination starter, contain- 
ing parts molded of Mon- 
santo’s Resinox 3700 
thermosetting material, man- 
ufactured by Arrow-Hart 
& Hegeman Electrical Co. 


i 
2 
3 


MONSANTO 





® 


SERVING INDUSTRY... 
WHICH SERVES MANKIND 


NOVEMBER 1954 


Arrow-Hart 
Solved it with 
new 


RESINOX 3700 


Arrow-Hart & Hegeman Electrical Company of Hartford, Conn. 
needed a strong, stable, electrical-grade material with high arc- 
resistance for important parts of their combination starter shown 
here. They specified Monsanto’s new thermosetting molding powder, 
Resinox 3700. Result: Complete satisfaction! 


Resinox 3700 is the ideal all-around material for magneto ignition, 
motor control and electronic circuits, and other electrical applications. 


It combines high arc-resistance with outstanding dimensional stability. Eliminates 
undesirable after-shrinkage. 


It has excellent moldability and relatively good impact resistance, plus good transfer 
molding properties. 


It offers superior heat resistance. 


Perhaps Resinox 3700 is exactly what you need to solve an electrical 


equipment problem. Write today for full information! 
Resinox: Reg. U. S. Pat. Off. 


MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2406, Springfield 2, Mass. 


Please send me complete information on Monsanto’s new Resinox 3700 arc-resistant 
material. 

Name & Title 

Company 


Add ress 


City, Zone, State 

















SHAV-PAK 
LOW PRICE! 
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| SHAVE IN THE COMFORT 
OF YOUR CAR, 
Boat or Plane! 


Specially Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 
Trucks, Boats, and 
Planes. 


95 


LIST 
PRICE 


l HTY MIDGET 
INVERTER 
WITH GREATER OUTPUT 
DICTATE REPORTS ACCURATELY- PROMPTLY! 


make your car, boat or plane 


a “rolling office’’ 
= with ATR INVERTERS 


for changing your 
storage battery 
current to A. C. 


ELECTRICITY 


Fd 


Cig salam in_your own car? 
109 on Dash 






pe 23 uP ¥ GO 
i LIST PRICE 

i ATR INVERTERS ... 

; especially designed for operating 
: standard 110 volt A. C. . 


@ DICTATING MACHINES e TAPE RECORDER 
@ ELECTRIC RAZORS @ WIRE RECORDERS 






tnformation 
American Tetevision « Rapio Co. 
Luality Products Since 1931 


SAINT PAUL 1, MINNESOTA—U. 5. A. 


| 













Nov. 1-5—Thirty-sixth National 
Metal Congress and Exposition; 
American Society for Metals; In- 
ternational Amphitheatre and Pal- 
mer House, Chicago, II. 

Nov. 3-4—Southern 
ference; AIEE Textile Subcom- 
mittee, North Carolina State Col- 
lege, Raleigh, N. € 


Textile Con- 













Nov. 8-11—Annual Meeting, Na- 
tional Electrical Manufacturers As- 
sociation, Haddon Hall, Atlantic 
City. 


Nov. 12-13—National Symposium 
on Quality Control and Reliability 
in Electronics; IRE Professional 
Group on Quality Control and 
Electronic Technical Group, 
American Society of Quality Con- 
trol, Statler Hotel, New York. 









Nov. 


Chase, St. Louis, Mo. 


Nov. 15-17—Annual Meeting and 
Conference on Standards; Ameri- 


can Standards Association, Hotel 
Roosevelt, New York. 















Nov. 
tronics 


18-19—Sixth 


Conference; 


Mo. 


Nov. 
ity Control Conference; 
Society for Quality Control, 
Hotel, Dallas, Tex. 





transcription and later played a vital 
His in- 
ventions currently are being used in 
| units for high speed elec- 
missiles, 
pictures, 


military role in World War II. 


memory 
tronic computers, guided 
radio broadcasting, motion 
and other applications. 


IRE-AIEE Plan 1955 


Transistor Circuit Conference 


Jointly sponsored by the IRE Profes- 
the 
Science and Electronics Division of the 
AIEE, and the University of Pennsyl- 


sional Group on Circuit Theory, 


Calendar of Meetings 


15-17—Tenth Annual Meet- 
ing; Magnesium Association, Hotel 


Annual Elec- 

Institute of 
Radio Engineers, Kansas City Sec- 
tion, Hotel President, Kansas City, 


18-19—Ninth Midwest Qual- 
American 


Baker 
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Nov. 29-Dec. 2—First International 
Automation Exposition; 244th Reg- 
iment Armory, New York City, 


Dec. 2-7—Twenty-first National 
Exposition of Power and Mechani- 
cal Engineering; American Society 
of Mechanical Engineers, Com- 
mercial Museum, Philadelphia. 













Dec. 7-9—Third Annual Wire and 
Cable Symposium; Signal Corps 
Engineering Laboratories and the 
Wire and Cable Industry, 


Park, N. J. 


Asbury 


Dec. 8-10—Eastern Computer 
Conference; American Institute of 
Electrical Engineers and the In- 
stitute of Radio Engineers, Belle- 
vue-Stratford Hotel, Philadelphia. 










Jan. 17-19—Conference on High- 
Frequency Measurements; Ameri- 
can Institute of Electrical Engi- 
neers and the Institute of Radio 
Engineers, Hotel Statler, Wash- 
ington, D. C. 


Jan. 20-21—Symposium on Printed 
Circuits; the Radio-Electronics- 
Television Manufactureres Associa- 
tion, University of Pennsylvania, 
Philadelphia. 


Feb. 17-18—Conference on Tran- 
sistor Circuits; jointly sponsored 
the IRE Professional Group on 
Circuit Theory, the Science and 
Electronics Division of the AIEE, 
ind the University of Pennsylvania, 
at the University of Pennsylvania. 








vania, a Conference on Transistor Cir- 


cuits, will be held Feb. 17-18, 1955, 
at the University of Pennsylvania, 
Philadelphia. 


The Conference will attempt to cov- 
er the rapid strides being made in 
transistor art and will include on its 
programs papers dealing with current 
trends in both linear and pulse circuit 
techniques as they effect various fields 
of application. 

As in the past, the Conference is 
designed to appeal primarily to engi 
neers working actively with transistor 
circuits. 





THE MOST IMPORTANT FACTOR 
IN YOUR BUSINESS... 





is a satisfied customer! That’s why it is important to use 
the best electric appliance motor you can find ...a 
Packard Electric motor. 





Cir. For, when you standardize on motors carrying the world- 
955, famous Packard Electric name, you are taking the sure 
wile. way to customer satisfaction. Appliance manufacturers 

who have been Packard customers for many years know 
cov- this to be true. They know, too, there is no substitute 
le in for 37 years of motor-building experience. 
mn. its 
rrent 
ircuit 
fields | GENERAL Packard Electric Division 
a Sioa | MOTORS “7 General Motors Corporation 
engi RUGGED FRACTIONAL HORSEPOWER APPLIANCE MOTORS Warren, Ohio 
sistor 

TRADE MARK 
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Standard Plug-In and Dust Covered Relays 
Now Available in Three General Types 


Lock Base Holds Relay Structure Firm Removing Stress From Plug 


The almost universal demand for a relay having the plug-in feature and a well secured 
dust cover has created need for the following design. This design is now available in 
the three basic multiple-contact relays illustrated—namely, types 2, 6, and 8. This 
design consists of a plug-in arrangement having many different combinations of 
plugs, from 4 to 20 circuits per relay, and is equipped with a bracket, which itself is 
secured by two screws, thus removing the stress from the conducting plug. The cover 
assembly itself is fitted over a bracket, which is so designed as to protect the contacts 
of the relay, eliminating the possibility of damage to contact springs when the cover 
is either removed or replaced. The cover is held on by means of a knurled nut or 
screw, and is.securely held against a rubber gasket. This method assures maximum 
protection from dust and dirt and provides uniformity of mounting. 






DUST COVER 
> 





The Phil-trol type 2QA (Quick Acting) relay, is commonly known as the standard 
telephone type, providing fast closing and opening of a maximum number of cir- 
cuits. Its long-coil construction permits the use of high resistance coils. The time 
delay models, known as types 2SO (slow-operate), and 2SR (slow-release), are also 
available, providing time delays of as much as .010 second operate and .500 second 
release. This plug-in cover arrangement is also available for the 2AC relay. 


a} 





END VIEW SIDE VIEW 

The Phil-trol type 6QA relay is extremely 
efficient, more compact than the type 
2QA, 


characteristics. 


and has similar performance 


x* 






33 
MAX 


q —' } === 

a 
| | 
Lt gp“? 

v 
MAX 
- 33 - 
SIDE VIEW 


The Phil-trol type 8QA relay is one of 
our latest newly developed relays. It is 
equipped with special features which 
make it extremely fast operating. It is 
equipped with twin contacts for maxi- 
mum reliability of contact closure, and 
has an extremely long life expectancy. 
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New Phil-trol Miniature Phil-trol Sales-Engineering Offices 


‘ COAST-TO-COAST 
e a 

Micro Switch Relays Now Available Phillips General Offices: 
Compact snap-action contacts of the miniature variety are utilized in the 59 W. Washington St., 


Joliet, Illinois. 


new Type 4MS and 4BMS series relays. Tel: JOliet 3-3431 


CALIFORNIA, Los Angeles 36, 
5410 Wilshire Blvd. 
Tel: WEbster 3-6405 


CALIFORNIA, Palo Alto, 
180 University Ave. 
Tel: DAvenport 3-3288 


CALIFORNIA, Santa Monica, 
2910 Nebraska Ave. 
Tel: Van Nuys, STate 9-4887 


COLORADO, Denver 20, 
3014 So. Cherry Way 
Tel: SKyline 6-2555 





! GEORGIA, Atlanta 3, 
—— a 311-315 Georgia Savings Bank Bldg., 
TYPE 4MS RELAY ASSEMBLY 84 Peachtree St., N.W. 
This assembly, at left above, features a fast, light weight, highly sensitive and low Tel: CYprus 7381 
cost miniature unit, with Micro Switch style V3-101, operating on approximately MICHIGAN, Detroit 27, 
| watt power input. It may be engineered to operate on as little as .005 amps. Available 12812 Puritan Ave. 
y ap Tel: UNiversity 1-7311 
SPDT or DPDT. Contact terminals are of screw type. 


NEW YORK, Buffalo 3, 
833 Ellicott Square Bldg. 
Tel: MAdison 3306 


p——1 ¢ MAX. 
| 


NEW YORK, New York 17, 
2044 Graybar Bldg., 
420 Lexington Ave. 
Tel: MUrray Hill 5-9103 


OHIO, Cleveland 6, 
12417 Cedar Road. 
Tel: ERie View 1-0054 





PENNSYLVANIA, Philadelphia, 














SIDE VIEW END VIEW Western Savings Fund Bldg. 
Broad and Chestnut. 
TYPE 4BMS RELAY ASSEMBLY Tel: Kingsley 6-2480 
This sub-miniature unit provides for as many as four miniature Micro Switches on WASHINGTON, Seattle 9, 
one relay. (4PDT) Type ISMI1, rated at 5 amps., 250V A.C. is used. Stud terminal 216 First Ave., N. 
. 5 Tel: ELiot 6981 
connections are provided. 
f _ a Gt Ri Ct a a ee 
, | 7 “ety © PHILLIPS CONTROL CORP., Dept. EM, 10, Joliet, Ill. 
h Bar Let Phil-trol Progress ' Gentlemen: Please send me your General Catalog fos i 
, ~ Help Solve Your I am personally interested in: 
Relay Problems 4 Dust Covered Relays of Type| Micro Switch Relays of Type| | : 
: Name_ ba —— stented aoa eee ; 
Company apo 
Street . Dn tcccle, ei ae aera : 
City winnie \/ a a 
— a a eee ee 
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Stearns can help you cut costs— 
Tae ae, 


In designing or modernizing equip- 
ment, take a sharp look at the clutch 
— it’s one key spot where you can 
hit high operating costs. 


And you can hit these costs hard 
with a matched-to-the-machine 
Stearns magnetic clutch or clutch- 
brake combination. Here’s why: 


In addition to Stearns wide range 
of standard models, Stearns will 
custom-build clutches to fit your 
machine exactly — no makeshifts, 
no “almost rights.” Stearns clutches 
provide split-second engagement or 
disengagement—help machines hold 
close tolerances. 


Make these Stearns advantages 
work for you: 


WIDE TORQUE RANGE — .4 to 30,000 Ib 
foot. Handles everything from business 
machines to steel mill screwdowns and 
ball and rod mill drives. 





LOW INERTIA — Fast, smooth engage- 
ment and disengagement. 


VARIED DESIGNS — Through shaft, split 
shaft, duplex for two-speed drives, for- 
ward and reverse drives — other spe- 
cial applications. 


WIDELY ADAPTABLE — DC or AC with 
rectifier. Automatic and remote con- 
trol. Operates in conjunction with 
electronic circuits. 


QUIET AND COOL RUNNING — Generous 
friction surface area and low unit 
pressure. 


EASY WEAR ADJUSTMENT — Provides 
longer clutch life. 


SIMPLE INSTALLATION — No toggles, 
yokes, shifters. 


For full details consult your 1954 
Sweet's Product Design file or write 
for Bulletin 226-C-4. 1095 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 4m MAGNETS 


STEARNS MAGNETIC, INC., 642 S. 28th St., Milwaukee 46, Wis. 











































American Zinc Institute Releases 
Film on Die Casting 





A 16-mm color and sound motion _ 
picture, “Die Casting — How else ‘ 
would you make it?” is now available 
from the American Zinc Institute . 
60 East 42nd St., New York 17. 

The film, which has a running time 
of 35 min, tells how design engineers 
are able to reduce costs and shape a 
better product by taking full adyap. 
tage of the die casting process, 

Depicting the versatility of the proc- 
ess by showing the range of shapes 
and sizes possible, the film shows 
various uses of die castings and ye. 
views the advantages and limitations 
of other ways of working metal, 

A comprehensive discussion and 
evaluation of die-casting alloys—zine. 
aluminum, magnesium and copper 
base—are included, pointing up the 
merit and special adaptability of each, 
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Porcelain Enamel Institute 
Elects Hutt President 


At its 23rd Annual Meeting the | 
Porcelain Enamel Institute elected 
Glenn A. Hutt, Ferro Corp., as its 
president for a two-year term. Mr, 
Hutt, who was graduated from Ohio 
State University with a degree of 
Bachelor of Ceramic Engineering, 
joined Ferro in 1934, after having 
served as a ceramic engineer at GM's 
Frigidaire Division. 






Ninth Western Metal Congress 
Scheduled for Los Angeles 


More than 20 technical societies will 
participate and co-sponsor the 9th 
Western Metal Congress and Exposi- 
tion to be held at the Pan-Pacific Audi- 
torium, Los Angeles, March 28- 
April 1. 

With the American Society for 
Metals as its managing sponsor the 
Metal Congress and Exposition is ex- 
pected to attract an attendance of 
50,000. Technical committees are now 
completing their plans for a series of 
sessions which will be held daily. New 
products and new methods will be dis- 
played in an area covering 150,000 
sq ft. 





Audio Engineering Society 
Bestows Awards 


At the annual banquet of the Audio 
Engineering Society, held recently at 
the Hotel New Yorker, New York, the 
Society bestowed three awards for 
achievement, an honorary member- 
ship, a citation and 17 fellowships. 

The John H. Potts award for out- 
standing achievement in audio engi- 
neering was bestowed upon Joseph P. 
Maxfield, who was with the Bell sys- 
tem throughout most of his career. He 
was honored for his contributions 
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need strength in your product? use plastics molded by General American 


What kind trength would you like in your product? Shock resistance, like a survivors’ kit 
that withst parachute drops in rough terrain? Stru rength, like a TV cabinet? Stamina, 
working } like vashing machine agitator? Al shness, like a street light globe? 
General Ame) 
General Ameri molding facilities can « o1Vve produc th in plastics that 
will outlast and out-perform conventional materials . . . plus new lig! autiful color and big 


volume productio1 


PLASTICS DIVISION 
GENERAL AMERICAN TRANSPORTATION CORPORATION 135 South taSalle Street, Chicago 90, Illinois 


® Facilities unmatched anywhere: injection presses to 300 ounces, compression presses to 2,000 tons, reinforced plastics molding, die making, painting, assembly, packaging 
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in the development of electrical ye. 
cording and reproducing systems for 
phonograph transcription and sound 
picture applications. 

Dr. Frederick V. Hunt, Rumford 
professor of physics and Gordon 
McKay professor of applied physies 
Harvard University, received the §p. 
ciety’s Emile Berliner Award, pe. 
stowed annually for outstanding de. 
velopmental work in audio engineer. 
ing. Dr. Hunt was given the award 
in recognition of his analysis of tracing 
distortion in disk reproduction, his 
work on underwater sound systems 
and his studies in acoustical measure. 
ment techniques. 

The Society gave an honorary mem- 
bership to Harold S. Black of Bel 
Telephone Laboratories, New York 
for his work in development of stabi. 
lized feedback amplifier. 





Engineering 


Standards 





You'll find them all in the new 





Standard for 


C ATA L 0 6 Electrical Symbols 


A uniform graphical language for use 
of on all types of electrical diagrams is 
available in the newly published 
American Standard Y32.2-1954, 


‘ “Graphical Symbols for Electrical Di- 
ong agrams.” The publication is prepared 





for the use of all electrical engineers, 
designers, manufacturers and_install- 


These are just a few of the popular types of trans- ers of equipment to permit accurate 

formers for military, new equipment, general replace- identification of the various compo- 

ment, control and power circuit applications listed in nents and devices shown on wiring 

CHICAGO’s new Catalog himeek MN Deeeiiieanibin diagrams. Included in this specifica- 
a s, 


tion is a complete revision and coordi- 
nation of five American Standards for 
graphical symbols. These are as fol 
And more important—they are all in stock for quick : lows: 

delivery from your local cHIcAGo distributor. 


with complete physical and electrical specifications 
on each unit. 


1. Graphical Symbols for Single- 
Line Electrical Engineering dia- 
grams, Y32.1.1-1951. 

2. Graphical Symbols for Electric 


Write Now FOR YOUR FREE COPY . Power and Control, Z32.3-1946. 
OF THIS VALUABLE REFERENCE. Graphical Symbols for Tele- 


I » Telegraph and Radio 
Ask for Catalog CT-554 aaa —— 1 an 


4. Graphical Symbols for Electron 
Devices, Z32.10-1948. 


uw 







hie 5. Basic Graphical Symbols for 
L Electric Apparatus, Z32.12- 
1947. 
3501 ADDISON STREET © CHICAGO 18, ILLINOIS EXPORT SALES: pa , 
Roburn Agencies, Inc., The document contains single-line 
431 Greenwich Street : . f : Is f 
New York 13, N. Y. diagrams and simplified symbols tor 
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for use with 
* 
multi-conductor 
cables 
These new Bendix*-Scinflex waterproof plugs are a 
= modification of our standard AN type “E” (environ- 
ment resistant) connector. They are designed to 
meet all “E” performance requirements when used 
with multi-conductor cables. Each plug includes a 
modified AN3057B cable clamp which provides in- 
ward radial compression on multi-conductor cables. 
— This unique feature completely eliminates cable 
strain—a common source of circuit trouble. 
In addition, there are gaskets at all mating surfaces 
- and an accessory sleeve is available to accommodate 
is an extreme range of cable sizes. A folder describing 
ed this new waterproof plug—and the various sizes in 
M4, which it is manufactured—may be obtained by 
di- af ‘ 
writing our Sales Department. 
ed - 
TRADE-MARK 
rs, 
II- 
te THESE BUILT-IN FEATURES 
0- ASSURE TOP PROTECTION 
ng AGAINST CIRCUIT FAILURE: 
°a- 
7 Shock and Vibration Resistant © Die Cast Aluminum Shell 
or 
iI ® Cadmium Plate—Olive Drab Finish ® Moisture-Proof, 
( - 
Pressurized © High Arc Resistance, High Dielectric 
Strength © Silver-Plated Contacts © Resilient Inserts 
le- 
ja- 
ric 
6 Bool 
Je- 
dio AVIATION CORPORATION 
SIDNEY, NEW YORK 
on 
Export Sales: Bendix International Division 
f 205 East 42nd St., New York 17, N. Y. 
or 
12- 
Factory Branch Offices: 117 E. Providencia Avenue, Burbank, California + Brouwer Building, 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin ° Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan ° 512 West 
ine Avenue, Jenkintown, Pennsylvania . 8401 Cedar Springs Rd., Dallas 19, Texas ° American Building, 4 South 
for Main Street, Dayton 2, Ohio 
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New 
Vickers 
rectifiers 
give you 
more watts 
per dollar 
initial cost 
... lower 
annual cost. 
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NEW HIGH AMBIENT 


ers Selenium Rectifier 


Q: New Vickers Rectifiers operate in am- 
bient temperatures up to 125° C, WITH 
NO DERATING UP TO 50° C. This 
means smaller rectifiers and lower costs. 
Vickers new High-Ambient Rectifiers 
continue to operate at temperatures 
that would destroy ordinary rectifiers 
.-. withstand temperature excesses due 


to uccidental overload. 


HIGH VOLTAGE 


\0 @ 40-volt inverse cell rating 


@ Leakage and inverse loss are one-half that 


of ordinary rectifiers 


@ High dielectric—withstands surges up to 


twice rated voltage 


LONG LIFE 


Vickers’ newly-developed inorganic barrier is 
inherently stable, gives longer rectifier life. 
Inverse characteristics actually improve with 


use. 


e° Ec, WRITE TODAY FOR COMPLETE INFORMATION 
&y a 


TBOZ LOCUST STREET + SAINT LOUIS 3, MISSOURI 


practically all electrical fields such as 
power, telephone, telegraph, radio and 
electronics. The American Standard 
Graphical Symbols for Electrical Dig. 
grams includes, wherever possible, the 
symbol already in use, and is a coor 
dination of the points of view of many 
groups. This standard should be used 
in conjunction with the following re- 
lated American Standards: Rotation. 
Connections and Terminal Markings 
for Electrical Apparatus, C6.1; Auto- 
matic Station Control, Supervisory 
and Telemetering Equipments, (37,9. 
Drawings and Drafting Room Prac. 
tice, Z-14.1; and Abbreviations for Use 
on Drawings, Z32.13. 

Sponsors for this American Stand- 
ard were the AIEE and the ASME 
with special cooperation from the De- 
partment of Defense. Coordination 
with international standardization was 
carried out through work with the 
International Electrotechnical 
mission. 

Copies, priced at $1.25 each, may 
be obtained from American Standards 
Association, 70 E. 45th St., New York 
is 


Com- 





Book 


Reviews 





Plastics Engineering Handbook, an 
official publication of The Society 
of the Plastics Industry, issued 
through the Reinhold Publishing 
Corp., New York 22. 813 pp plus 
fold-out classification and proper- 
ties charts. $15. 


On its appearance some seven years 
ago, the first edition of the SPI Hand- 
book comprised some 400 pages and 
represented the work of ten chapter 
subcommittees. The second edition, 
under review here, is double in size 
and required twenty chapter subcom- 
mittees to cover the subject. 

These twenty chapters have been 
grouped into five sections: Section I: 
Materials and Processes; Section Il: 
Design; Section III: Finishing and 
Assembly; Section IV: Testing; and 
Section V: SPI Standards. Graphs, 
diagrams, tabular data and_photo- 
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_IGHT WE] 
HAND HYDRAULIC TOOL 


FOR AMPLI-BOND TERMINALS 

A-MP’s bonded insulation, Confined ‘‘C” 
Crimp, and insulation support features make 
precision-engineered AmpLi-BonpD terminals 
the best quality insulated termination for 
copper wire. Special crimping head applies 
superior A-MP “C” Crimp for wire sizes 
8 through 2. 


FEATURES: 


* 6 TONS FORCE 
* SWIVEL ACTION 
* SPRING ACTUATED 


FOR ALUMINUM CONDUCTOR 
TERMINATIONS 

For applications where weight is the primary 
consideration, A-MP’s novel cartridge type 
terminals, available in wire sizes 8 through 2, 
are applied with the same head as that used 
for Ampti-Bonp. These aluminum wire ter- 
minals offer, by way of insulation support, 
Confined ‘‘C”’ Crimp, and special inhibitor, a 
completely trouble-free termination. 


More than one ton of force per pound of weight makes crimping even 
No. 2 terminals easier than ever before. Two styles of head are available, 
one for ““W” Crimp, the other for “‘C’” Crimp. The “‘W” Crimp is for 
solid and stranded wire and for uninsulated terminations. The “C” 
Crimp is for insulated terminations on stranded, copper wire and for 
uninsulated terminations of aluminum wire. Rotating nests or remov- 
able inserts give wide wire size range for each head. 

It’s light! Weighs only 5 lbs. Double lever action of new tool reduces 
pumping time effort—takes 50% less strokes than conventional hand 
hydraulic tools. Sudden decrease in pressure indicates to the operator 
that the crimp is completed. 

Literature on tool and terminals available upon request. 


©AMP_ AMP Trade-Mark Reg. U.S. Pat. Off. 


FOR SOLISTRAND TERMINALS 

The AMP W Crimp for solid wire has two 
longitudinal indents which compress terminal 
and wire with a toggle action to produce a 
voidless, homogeneous mass within the crimp 


area. There is no finer crimp for solid, irregu- i) i r cr a f if - iy ris i i 4 ma d 1 at t SY ; I nc. 


lar shaped or combinations of these wire types. 


2100 Paxton Street, Harrisburg, Pennsylvania 


In Canada. ... Aircraft-Marine Products of Canada, TT a 
1764 Avenue Road, Toronto 12, Ontario, Canada 
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Meow Lor0* Contre! Relay Amotities Power $00.000 Times 


New Edison Contro! Relay Amplities Power 500.000 Times 


New Edison Control Relay Amplities Power 500,000 Times 


New Edison Contro!t Relay Amplifies Power 500,000 Times 


New Edison Control Relay Amplifies Power 500,000 Times 


New Edison Control Relay Amplifies Power 500,000 Times 


New Edison Control Relay Amplifies Power 500,000 Times 


Edison Control Relay Amplifies Power 500,000 Times 


Control Relay Amplifies Power 500,000 Times 


Relay Amplifies Power 500,000 Times 
Amplifies Power 500,000 Times 


Because there is an amplification factor of 
approximately 500,000 between the input 
power to the operating coils and the load 
capacity of its own contacts, Edison’s 
Magnetic Control Relay actually elimi- 
nates the need for electronic boosting — 
operates directly from a thermocouple, 
photocell, or from vacuum tube currents. 
Yet this precision instrument stands up 
even under the shock and vibration of 
aircraft service. 


Designed and developed in the world- 
famous Edison Laboratory, this small 
relay has features of particular interest to 
designers of electronic equipment. 


Low power operation —Standard types operate 
at as low as 30 microamperes—do not drain 





power from other circuit components, such 
as gyro motors. 

Versatility—Coils can be supplied with resist- 
ances from 0.5 to 20,000 ohms. Differential 
operation is made possible by separate con- 
nections from each coil with polarized opera- 
tion as an inherent characteristic. 

Stability —Test relays have exceeded 8,000,000 
cycles without calibration change. 

Rugged Movement —Dissipates overloads up to 
10,000 times normal operating input—with- 
stands 50 g shock in all planes (unenergized). 
Contacts —Platinum-iridium wire, either SPST 
or SPDT, with capacity of “% ampere at 28 
volts d.c. non-inductive. 

Write us—especially if you are now using 
a single-stage electronic amplifier—for 
more complete information. 


Q Edicon. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomeas A.Edison, inc. 


INSTRUMENT DIVISION * 
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graphs are used to excellent PUrpose 
As might be expected, since special. 
ists in the various phases of the sub. 
ject were responsible for each chap. 
ter, the coverage is both authoritative 
and thorough. The entire approach . 
eminently practical. This book jg ex. 
actly what it purports to be—a hand. 
book. 

Of particular interest is the fold-oy 
classification chart covering rigid 
molding materials. The classification 
is an extension of the one originally 
proposed in the first edition of the 
handbook. This classification was not 
too generally adopted, perhaps owing 
to the existence of the familiar ASTY 
and MIL designations. However, the 
logic of uniform designations spon. 
sored by the plastics industry’s own 
trade organization is entirely sound. 

The SPI classification system jg 
primarily based on three properties: 
heat-distortion temperature, impaet 
strength, and tensile strength. The 
SPI grade number identifies the type 
of material, and gives the values for 
these properties by means of a five. 
digit code. For example CA 11143 
identifies a cellulose acetate molding 
compound with a_heat-distortion 
value of 110 F at 264 psi fiber stress. 
an Izod impact strength of 1.4 ftJh 
per in. notch, and a tensile strength 
of 3000 psi minimum. A_ system of 
suffixes is used to indicate specific 
categories of properties; for example, 
“E” means electrical properties. This 
may identify specific characteristics; 
for example, “Eg” means short-time 
dielectric strength of 250 vpm mini- 
mum. The SPI grade number, in this 
illustration, would thus be CA 
11143Eg. 

Only commercially available mate- 
rials are covered by the classification, 
The more recent arrivals in the com- 
mercial family—the fluorocarbons, the 
silicones, and the modified styrenes 
are included. 


Formulas for Computing Capacitance 
and Inductance, by Chester Snow. 
National Bureau of Standards Cir- 
cular 544, 37 figures, 69 pp, 40 
cents. (Order from the Government 


Printing Office, Washington 25, 
1D Agia 
This collection of formulas contains 


some that are commonly used in elec- 
trical work and others that have been 
specially developed for _ precision 
work at the Bureau. There has been 
no attempt to achieve completeness. 

Explicit formulas are given for the 
computation of the capacitance be- 
tween conductors having a_ greal 
variety of geometrical configurations; 
the inductance, both self- and mv 
tual, of circuits of various shapes; 
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STYRON 700... 


for styling that sells . .. service that satisfies! 








Styron 700 is specified by the manufacturer 
and designer for this handsome cabinet 
which can be used for the clock radio, left, 
or the regular model, above. They chose this 
plastic because of its excellent heat distor- 
tion properties, wide range of colors, fine 
surface Knish and moldability. One set of 
dies is used for the housing of both radios. 





This DOW plastic has high resistance to heat... excellent electrical 


properties tg 


Your designers can let their imaginations roam freely 
with Styron®. This Dow polystyrene permits molding 
into an infinite number of smartly designed parts to 
improve product appearance . . . pep up sales! It also 
allows a wide selection of bright, sparkling, built-in 
colors and brings a fine surface finish for greater eye 
appeal, buy appeal. 

But that isn’t all . . . Styron 700 improves product 


efficiency! It has a heat distortion temperature 20° F. 


. produces smartly designed products at low cost 


higher than general-purpose polystyrene. And it has 
excellent electrical properties as well as very good 


dimensional stability. 


Dow makes a complete line of Styron formulations 
designed and tested for specific applications. Contact 
Dow, a pioneer in plastics, to see which of these formu- 
lations can best build the properties you desire into your 
product. Write Dow Plastics Sales Department PL 432T. 
THE DOW CHEMICAL COMPANY, Midland, Michigan. 


you can depend on DOW PLASTICS 
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and the electrodynamic forces actin 
between coils when carrying Current 

Formulas for skin effect and prox. 
imity effect in concentric cables and 
parallel wires are included. The fop. 
mulas for the simpler configurations 
are given in terms of the elementary 
functions; more complex shapes jn. 
volve the use of Legendre polynomj. 
nals, Legendre functions, and elliptic 
functions. One section is devoted to 
a discussion of the relation between 
the Legendre and the elliptic fune. 
tions. 



























in INDUSTRIAL'S complete line 


of oil, wax, electrolytic, 
Stabelex” and special capacitors 





Men 


in Industry 





New 8 mfd. and dual 4 mfd. (600 vdc.) 
and dual 2 mfd. (1000 vdc.) units have 


been added to Industrial’s series of 


John A. Roebling’s Sons Corp. 
Trenton, N. J., recently appointed 
Charles C. Shackford to its top elee- 
trical engineering post, naming him 
project engineer of the Electrical Wire 
Division. Associated with the corpora- 
tion since 1935, Mr. Shackford re- 


small case size inverted single-stud- 
mounting tubular oil-filled capacitors 
for applications where ease of mounting 
and limited space are factors. Similar 
important units of the same type in the 
600, 1000 and 1500 v. range make this 


series one of the most extensive in its 





class. Case sizes range from 1%” dia. 
by 2%” ht. to 2” dia. by 4%” ht. 


Manufacture of oil, wax, electrolytic, 
Stabelex® and unusual capacitors is 
our special business. Our research 
and engineering facilities are geared 
to meet your needs, special or stand- 
ard, in the quantity you require. Send 


now for full technical information, in- 





CHARLES C. SHACKFORD 


cluding illustrated catalogs. 
ceived his B.S. degree in electrical en- 
gineering at Lehigh University. Dur 
ing World War II, he served for five 
years with the U. S. Navy, primarily 
on projects relating to electronics re- 
search, and development. 


a ; » 
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3245 N. California Ave., L—_ 


New chief engineer at Richard D. 
Brew & Co., Concord, N. H., is Rod- 
erick A. Brew, a graduate of Case In- 
Chicago 18, Ill. stitute of Technology and for the past 
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BEL ait) 


1] NEW important FEATURES... 











|. Flexible in all directions. 7. Noslip under normal load at full speed. 
: 2. Absorbs shock. 8, Protects driver and driven mechanisms 
: 
. 3, Limits torsional vibration. against overload shock. ’ 
i : ; 9. Can be furnished in automatic back- 
; 4. Has adjustable idle speed. stop type. 
1. 5. Can be furnished in automatic free- |0. Prevents torsional resonance. 
¥ wheeling type. |1. Easily assembled even in blind installa- 
6. Smooth starting. tions. 
If you have problems of misalignment — smooth starting — vibration — overload 
— or assembly in the manufacture or operation of: 
COMPRESSORS” @ TEXTILE MACHINERY ¢ CONVEYORS ® LARGE OVERHEAD 
BLOWERS e WIRE DRAWING e BALL MILLS CRANES 
DIESEL ENGINES MACHINES e ELECTRIC MOTORS ¢ HAMMER MILLS 
EXCAVATORS e FANS e GENERATORS ¢ MIXERS 
REFRIGERATION ¢ GASOLINE ENGINES ¢ HIGH SPEED e TUBE MILLS 
EQUIPMENT e BACK STOP BRAKES PULVERIZERS e PUMPS 
@ LET OUR ENGINEERS CONSIDER YOUR PROBLEMS. TWIFLEX MAY BE THE ANSWER. 


wRITE TODA im 
n- id details of TWIF 
ur ° kag Catalos 
ive Coup 


il 


Single Revolution Clutch Over-Running Clutch Slip Clutch 
Write for Bul, 239 Write for Bul. 231 Write for Bul. 300 











D. 
> THE HILLIARD Corporation 106 W. FOURTH ST., ELMIRA, N. Y. 
: , 
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Leach CORPORATION 


PRESENTS 



















































Tnrough modern research, engineering, development, design and 
production techniques, Leach CORPORATION presents electrical control 
units you will want to investigate... immediately! Take advantage of 
the savings they provide and, the unsurpassed performance characteristics 
they incorporate. 





INET RX60 Voltage Regulator 


Using a completely static system, the RX60 has been de- 
signed to provide precise Voltage Regulation for all 60 cycle 
equipment. 

Available in range from 1 KVA to upwards of 5000 KVA, 
the RX60 can be regulated to +¥2%. It is adaptable to any 
machine with an exciter or will provide its own excitation 
if necessary. 

Having no tubes, contacts or other electronic devices, the 
RX60 will last indefinitely with a minimum of maintenance. 





INET RX400 Voltage Regulator 


The RX400 also incorporates all static components and is made 
to give the same features of long life and low maintenance for 
400 cycle applications. 

Adaptable to all 400 cycle alternators, the RX400 will regu- 
late voltage to +Y2%, no load to full load. 

This unit is recommended for use where precise regulation 
is important, such as Ground Power Supplies, Testing Aircraft 
Instruments, and in Guided Missile applications. 





INET DUPY Electro-Mechanical Governor 


The DUPY is a load-sensing, electro-mechanical governor used for 
controlling the speed of a gas or diesel engine. In controlling this 
speed the DUPY holds D. C. Voltage stable and A. C. Frequency 
constant under all load conditions. 

Extremely simple in design, the DUPY can be fitted to any make 
or model gas or diesel engine by the use of a simple adapter 
mounting. 

Through the use of the DUPY governor, time between engine 
overhauls can be increased by several hundred percent. 
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PALMER Series 60 and 400 Alternators 


A completely new line of 60 and 400 cycle alternators designed to 
give exacting frequency output. 

Meeting all military and civilian requirements of perfect sine- 
wave, low harmonic content and precise output, PALMER ‘'Series 
60 and 400” alternators are ideal for aircraft, guided missile indus- 
tries and industrial commercial application. 

The ‘*Series 60’ may be coupled to any prime mover —gas, diesel, 
natural gas, etc. The ‘'Series 400’ is available as a 2-bearing M-G 
Set or may be purchased for use with any of the above type engines 
in 2 or 4 bearing units. 








For the ‘‘Ultimate in Control’’ use a Leach CORPORATION ‘'Precise 
Power Package’... PALMER 60 or 400 cycle alternators, INET 
RX Voltage Regulators —DUPY Governors. These units are designed 
to provide exacting regulation and performance. 


Write for Bulletins describing these products in detail. 





Leach CORPORATION has outfitted a demonstration truck with all of the above oper- 
ating equipment. Private and public showings are scheduled throughout the country. 
Write for date the truck will be in your vicinity. 


Research 
Development 





CORPORATION 


5915 Avalon Blvd., Los Angeles 3, California 


Design District Offi dR tati i 
Producti istri ices and Representatives in 
uction Principal Cities of U. S$. and Canada 


SPECIALISTS IN ELECTRIC & ELECTRO-MECHANICAL CONTROLS 
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“The Ultimate in Controls” 


three years on the engineering staff at 
Western Union. 


Dr. Athelstan Spilhaus, dean of the 
Institute of Technology, University of 
Minnesota, has been retained by Min. 
neapolis-Honeywell Regulator Co, ag 
a consultant in the fields of engineer. 
ing and research. Dr. Spilhaus will 
assist in the formulation of engineer. 
ing and research policies aimed at the 
continued expansion of the company’s 
development work. f 


Leonard J. Ortino has joined the 
Special Products Department of The 
Beckman Division, Beckman Instrp. 
ments, Inc., Fullerton, Calif.. as chief 
mechanical engineer. A mechanical 
engineering graduate of Carnegie In. 
stitute of Technology, Mr. Ortino has 
been a project engineer for IBM. 





LEONARD J. ORTINO 


Poughkeepsie, N. Y., for the past four 
years. He will be concerned with the 
development of new electromechanical 
systems, as part of a continuing pro- 
gram of new product development in 
all phases of automatic instruments. 


Chief engineer at the Fresh’nd-Aire 
Co., Division of the Cory Corp., Chi- 
cago, is now Ernest E. Mankowski, 
who makes his headquarters at the Di- 
vision’s air treatment appliance plant 
at Grayslake, Ill. Before assuming 
this position, Mr. Mankowski was as- 
sociated with the Coolerator Co., as 
air conditioning engineer. 


The Minshall Organ Co., Brattle- 
boro, Vt., has advanced George How- 
ard Hadden from chief engineer to 
vice president in charge of engineer- 
ing. He has been associated with the 
company, which manufactures elec- 
tronic organs, since 1941. 


Jack Rosenberg has joined the tech- 
nical staff of Electronic Control Sys- 
tems, Inc., Los Angeles, Calif., where 
| he will be responsible for the develop- 
ment of specialized computers al 
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Pressure Cooker Gaskets of Silastic 
Last Longer, Reduce Clean-up Time 


The new pressure cooker made by the 
Hamilton Copper & Brass Works of 
Cincinnati, features a steam jacket that 
heats the entire inner bowl. Designed for 
internal kettle pressures up to 15 psi and 
steam pressures up to 90 psi, the cookers 
are sealed with a Silastic* gasket fabricated 
by Garlock Packing Company. 


Tests indicate that the Silastic gaskets 
will have at least twice the service life of 
the organic rubber seals previously used. 
Furthermore, even foods as hard to clean 
off as tomato paste or candy do not stick 
to the gasket. Cleaning time is reduced 


and the characteristic carry-over taste 
associated with organic rubber gaskets 
is eliminated. No. 106 





Silicone-based Paint Withstands 
Up To 1000 F On Oven Interiors 


Especially adapted to preheating and stress 
relief of small parts, the new Grieve- 
Hendry cabinet drawer electric oven has 
a capacity of 850 F. It is so well designed 
that any one of the 24 drawers may be 
opened without lowering the temperature 
of the remaining drawers. 


The service life of the oven is increased 
by finishing the interior of each drawer 
with a silicone-based aluminum paint 
formulated by Midland Industrial Finishes 

(Continued pg. 2) 





*T.M.REG.U.S. PAT. OFF. 


ie nae ao 
eta “ sea Ss 


“ ; 
SOTTO EAA POAT 4 
Re 
\) 
we \ 
ww 


vilicone News 


FOR DESIGN ENGINEERS 


No. 11 





SILICONE INSULATED WOVEN HEATERS PROVIDE 
MORE EFFICIENT METHOD OF CONTACT HEATING 


Woven contact heaters, once reserved 
exclusively for the military, are now being 
offered for a variety of industrial applica- 
tions. One of these is a 5 gallon drum 
heater developed by the Pre-Fab Heater 
Company, Inc., of Guildford, Conn. De- 
signed to melt drums of plastisol, this 
lightweight heater brings the contents of 
the drum to temperatures in the range of 
110 to 500 F with maximum speed and 
uniformity. Safe and convenient, the 
heater snaps in place around the drum and 
plugs into any 115 volt outlet. 





RF Transformers Impregnated with 


The RF transformers in radio compasses 
made by LearCal Division of Lear, Incor- 
porated, passed Ordnance tests for moisture 
resistance and extreme thermal’ shock. 
Lear felt, however, that for permanent 
protection, the transformers should be 
potted to come. as close to forming a 
true hermetic seal as possible. 

After potting with mica-filled epoxy resins, 
the transformers are, therefore, impreg- 
nated with Dow Corning 200 Fluid under a 
vacuum of 29 inches of mercury. 


(Continued pg. 2) 


Contact heaters of this type were originally 
developed to keep high altitude aerial 
cameras and control mechanisms operable 
at sub-zero temperatures. Lighter, less 
bulky and more flexible than conventional 
heating pads, the heaters are custom woven 
to fit the part. Some of the dozens of con- 
figurations and patterns developed for 
military use are shown above. These 
heaters, operating in the far infra-red range 
at high efficiencies, carry current-densities 
of 15 watts per square foot to 15 watts 


per square inch. (Continued 0, 2 


Silicone Fluid Exceed Humidity Specs 
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DOW CORNING 
PUBLICATIONS 
ON NEW 
DEVELOPMENTS 
AND TECHNICAL 
DATA... 


Ready to use Dow Corning Silicone Foaming 
Powders produce heat-stable, nonflammable, | 
easily machined, low density foam structures for | 
electrical and thermal insu!ation. Can be foamed 

in place and often cured in service. Recently pub- | 
lished data sheet describes applications, proper- | 
ties and foaming characteristics. No. 1117 | 


A 


Truly an up-to-date report is the 16 page article 
“New Developments in Silicones’ which appeared 
in a recent issue of MACHINE DESIGN. A com- 
plete review of the silicone products most useful 
to designers, the article provides data and illus- 
trates applications for silicone foams, protective 


coatings, rigid laminates, dielectrics, oils and 
greases, adhesives, and rubber. Reprints are 
now available. No. 112 


A 


Dow Corning 555 Fluid, developed as a water 
repellent component for cosmetics, is one of the 
most versatile silicone fluids ever produced. 
Completely compatible with most organics, it may 
be useful as a release agent, plasticizer, paint 
and polish additive and carrier in non-aqueous 
systems. Other advantages include excellent heat 
stability, water repellency, nonvolatility and 
chemical inertness. No. 113 


A 


At least 99% pure SiO., Dow Corning Silica 
offers a unique combination of extremely high 
purity and particle size between 10-20 milli- 
microns. Supplied in a dustless, pelletized form, 
it is readily dispersed in elastomers, solvent and 
oil or water based systems. Properties suggest 
use in synthetic rubbers, plastics, protective coat- 
ings, lubricating greases and textile finishes. 
No. 114 
A 


“What's a Silicone?” is the title of a 32 page 
booklet which answers that often asked question 
in semi-technical terms. Indexed and illustrated, 
this booklet has earned an international reputa- 
tion as the most interesting and 

description of silicones ever published. 


A 


Silicone pressure sensitive adhesives that stick to 
almost any material, retain useful bond strengths 
at temperatures from —67 to 480 F. Uses include 
bonding silicone treated electrical insulating 
materials, sealing and wrapping tapes and 
assembly of small electronic parts prior to 
mechanical installation. No. 116 


informative 


No. 115 





DOW CORNING SILICONES SOLVE DESIGN PROBLEM 


IN FUEL SYSTEM OF WORLD'S FASTEST AIRPLANE 





The 1650 mph rocket-powered Bell X-1A 
is fueled with a mixture of alcohol-water 
and liquid oxygen. The oxygen supply is 
held near its boiling point of —297 F and 
a belt of frost nearly an inch thick collects 


| around the fuel tanks. 


The oxygen passes from the supply tanks 
to the rocket engine through a regulator 


valve which is controlled by nitrogen gas 


under pressure. This type of valve works 
well under normal conditions. At such 
extremely low temperatures, however, 
conventional valve diaphragms stiffen 
and become inoperative. Under certain 
conditions oxygen is present in the regu- 
lator valve and could, in contact with 
conventional organic lubricants, cause a 
violent explosion. 


A 


DOW CORNING 33 GREASE 
OW ALL MOVING PARTS 


Bell engineers successfully solved these two 
problems with the aid of Dow Corning 
silicone products. Silastic 250 was speci- 
fied for the valve diaphragms. 
to meet AMS 3302B, Silastic 250 retains 
its rubber-like properties from below —109 
to over 500 F. 


Designed 


The explosion hazard was reduced by 
using Dow Corning 33, a semi-inorganic 
silicone grease with a serviceable tempera- 
ture span of —100 to 300 F. Bell’s 
engineers report that this silicone grease 
“... is compatible with oxygen and there- 
fore can be used as a lubricant in valves 
which may be exposed to oxygen. Ordinary 
grease, when used in such places, would 
be an explosive hazard.” No. 107 





SILICONE PAINT ON OVENS (Continued) 

of Waukegan, Illinois. Grieve-Hendry has 
been applying this silicone finish to the 
interiors of all their oil, gas and electric 
ovens for over 3 years. Easily applied by 
spraying to form a smooth and uniform 
coating, the silicone paint protects the 
metal surfaces against corrosion at surface 
temperatures up to 1000 F. No. 109 
RF TRANSFORMERS (Continued) 

Silicone treated transformers easily pass 
the humidity tests of SC-D-1594 and 
MIL-E-5400. They will, in fact, withstand 
immersion under water for 30 minutes 
at an atmospheric pressure equivalent to 
29 inches of mercury without any change 
in electrical characteristics. No. 110 


| SILICONE WOVEN HEATERS (Continued) 
The wires in the heaters designed to meet 
military specifications, are served with 
glass yarn impregnated with Dow Corning 
silicone electrical insulating varnishes to 
assure long and reliable performance at 
temperatures in the range of 500 F. 
The silicone-glass combination eliminates 
electrical breakdowns caused by sudden 
and extreme changes in ambient tempera- 
tures. It withstands heavy thermal shock 
without loss of electrical properties. 
Another feature of importance to designers 
is that only slight consideration must be 
given the heater when designing parts or 
products requiring this protection. The 
thin structures are easily tailored to meet 
specific needs. No. 108 
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control systems for machine tools and 
other industrial applications. Mr. Ros- 
enberg was formerly associated with 
the General Electric Co., Syracuse, 
where he was engaged in similar digi- 
tal computer developments. 


As general manager of its Mechan- 
ical Division, General Mills, Inc., 
Minneapolis, Minn., has appointed 
Zeus Soucek. 


General Electric has advanced Dr. 
Leonard C. Maier to manager of engi- 
neering for its Cathode-Ray Tube Sub- 
Department, Electronics Park, Syra- 
cuse. In his new position, Dr. Maier 
will be in charge of all cathode-ray 
tube product engineering for mono- 
chrome TV picture tubes, color TV 
picture tubes, and special-purpose 
cathode-ray tubes. 


At Sprague Electric Co., North 


BARBER 


BR 


reliably power 
control units on “Waytrol” 
constant weight feeders 






















V 
“ Adams, Mass., George H. L. Norman 
ce has been appointed coordinator of the 
ed company’s activities in the field of 
os electronic computer components. Mr. 
00 Norman comes to Sprague from the 
Coming Glass Works, where he was 
general sales manager of the new 
by products division. 
nic 
Ta: As district representative for the 
Il’s Michigan area, Kurz-Kasch, Inc., Day- 
ase ton, Ohio, has appointed Forest E. 
os Wall, 1911 Villa, Birmingham, Mich. 
Ives 
ary Quiet Heet Manufacturing Corp., 
yuld Newark, N.J. has advanced Paul Kom- 
107 rot from chief engineer to vice presi- 
ial dent in charge of engineering. The 
i) company, a wholly owned subsidia 
neet of Emerson Radio and Siaeuaeenh 
with Corp., manufactures air conditioning The Jeffrey-Traylor “Waytrol,” product of The Jeffrey Manu- 
ning units, and related products. facturing Co., Columbus, Ohio, is a constant weight feeder de- 
; to signed for weighing of material being continuously delivered 
> at Emest W. Batterson has joined from . supply hopper. Fede cal ‘ 
YB Sunberg-Ferar, industrial designers, _Weightbelt operation of the ““Waytrol”” is similar to the prin- 
a Detroit, as coordinator for the engi- ciple of a laboratory balance swinging evenly on both sides of a 
ies neering aspects of industrial design mean. A vibrating feeder adds material as needed and a control 
oa andl. as. head of veseabeh: an. system equalizes the over and under periods of swing. 
sock tivities in new materials and processes. Important component of the control system is a Variac driven 
by an enclosed Barcol fast-reversing, continuous duty motor 
, with 500:1 gear reduction. Here, as in other industrial applica- 
+. a oe has ane Charles tions, aaa precision construction, high starting alee and 
. > sOung as manager Of engineering ability to withstand high ambient temperatures combine to pro- 
‘Ss OF or its Industrial and Transmitting vide the reliable performance demanded in industries where 
The Tube Sub-Department. Mr. Young, costly shutdowns cannot be tolerated. 
meet who joined G.E. in 1987, has served If you have a project involving small motors—open or en- 
. 108 for the past 13 years with the com- closed—let Barber-Colman engineers help you solve it. 
aes panys Aeronautics and Ordnance Sys- 
; by tems Division engineering staff at FREE DATA SERVICE ON WIDE LINE OF SMALL MOTORS 
Schenectady. . 
The Barcol line includes unidirectional, synchronous, and reversible motors 
—up to 1/20 h.p. With and without reduction gearing—open or enclosed 
James Re Murray has been ap- types. Expert engineering service available. Write today, tell us your prob- 
N pointed assistant to the president, lem, ask for free dota sheets. 


Garrett Corp., Los Angeles. Continu- 





BARBER-COLMAN COMPANY, DEPT. K, 1203 ROCK STREET, ROCKFORD, ILLINOIS 
Small Motors e Automatic Controls « Industrial Instruments e Aircraft 
Controls e Air Distribution Products e« Overdoors and Operators « Molded 
Products e« Metal Cutting Tools « Machine Tools « Textile Machinery 


ing as engineering representative for 
Garrett, Mr. Murray has also been as- 
..) signed to report on long-range re- 
ris search and development of projects 
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Lap welding tool (left) and 


butt welding tool as manu- 
\ factured and sold by Utica 
Drop Forge & Tool Corpo- 
ration under license from 
Koldweld Corporation. 
=e, 


SEE what’s happening to COLD 


PRESSURE WELDING OF ALUMINUM 


New developments in cold pressure welding of 
aluminum mean that NOW, up to 4” aluminum 
wire for transformers, solenoids, reactors and 
motors can be welded sustantly and inexpensively. 


A pressure butt welding tool (see photo- 
graph) is used to produce continuous lengths 
of wire as well as to mend breaks. Manufac- 
turers of stranded and spooled aluminum wire 
and cable are assured of uninterrupted, con- 
tinuous operation. 


For instantaneous cold pressure welding of 
aluminum sheet and foil, a lap welding tool 
is used (see photograph).A typical application 
is the completion of electrical connections 
between foil or thin sheet—as in electrical 
foil for condensers. 


Any electrical manufacturer can benefit by 


using this new aluminum welding process. 


To find out how the latest developments in 
cold pressure welding can be used to advan- 
tage in your manufacturing operation, write 
Alcoa. Alcoa’s research and development facil- 
ities—and extensive experience with cold pressure 
welding of aluminum—atre at your service just 
for the asking. 


The coupon on the page at right will save 


your time. Mail it today. 
A ALCOA 
LCOA 6 
ae 


ALUAMINU 


ALUMINUM COMPANY OF AMERICA 
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TO HELP IN YOUR PROJECTS, ONLY ALCOA OFFERS 





1, KNOWLEDGE AND SPECIALISTS IN ELECTRICAL MANUFACTURING .. . 2. FACILITIES FOR BROAD RESEARCH . . . Perhaps your project 


Among the specialists at the Alcoa Development Division are will require only routine research. But if you must probe 
men already familiar with the problems of electrical manufac- into the basic nature of aluminum — its alloys, strength, 
turing. Their knowledge of practical problems of fabrication chemical and physical properties— Alcoa has the facilities. 
and costs, gained in thousands of projects, can help you in Facilities which developed most of the aluminum alloys 
every phase of yours. in use today. 


3. ADVANCED TEST EQUIP- 
MENT...Whether you want 
to check the soundness of 
your new product by X-ray 
or test it under a load of 
3,000,000 pounds, the 
equipment is here to do it. 


4. SHOPS FOR PROCESS DE- 
VELOPMENT ... Alcoa makes 
available all the techniques 
of joining, forming, ma- 
chining, casting, heat-treat- 
ing and finishing to create 
a practical pilot model,then 
suggests low-cost, efficient 
methods for its fabrication. 
Here you see carbon arc 
welding of aluminum wire 
electrical connections. 





Aluminum Company of America 
2090-L Alcoa Building, Pittsburgh 19, Pa. 





1 am interested in cold pressure welding of aluminum. Please 
send to me at no obligation: 


Sample of cold pressure welded aluminum wire. 
176-page manual, Welding Alcoa Aluminum. 


Further information on 


Name 





Title 


5. PRODUCTION FACILITIES FOR ALUMINUM IN EVERY COMMERCIAL 
FORM... Aluminum from Alcoa in every commercial form — 
forged, cast, extruded, rolled and drawn—to make your prod- 
uct sell better, last longer, cost less to build. 


Company 
Address 


City State 


—_-— — 1 
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ALCOA... FOR 66 YEARS, AMERICA’S LEADING SUPPLIER OF ALUMINUM 
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a new bonding process! 


“KOLDWELDING 


Vix 





of non-ferrous metals! 
WITHOUT HEAT, CURRENT OR FLUXES 


Eliminates soldering; cuts labor and material costs; speeds assembly time; 


reduces rejects and results in ao better electrical and mechanical bond! 


*T™ 


what “’Koldwelding” is . . . Cold pressure welding of The following companies are 
non-ferrous rods and conductors as well as sheets, licensed and/or have purchased 
as developed by the General Electric Company, Ltd. Koldweld tools: 

of England and the Koldweld Corporation. In many 


ALL STATE WELDING ALLOYS INC. 
instances proved to be superior to other methods ey Ge a eames CO. | 
7 ALUMINUM COMPANY OF AMERICA 
of welding. ANSONIA WIRE & CABLE CO. 
AMERICAN MACHINE & FOUNDRY CORP { 


: BOHN ALUMINUM & BRASS CORP. 
where “’Koldwelding” can be used . . . “Koldweld” COLLYER INSULATED WIRE CO. INC. 


cold pressure welding has been found practical and CRESCENT INSULATED WIRE & CABLE CO 
in many cases more economical in bonding conduc- COLEMAN CO. 
tors, aluminum foil and ribbon, welding aluminum CORNELL UNIVERSITY 
° ° DINGS MAGNETIC SEPARATOR CO. 
containers and tubing. DU PONT, E. I. & CO. 
ENTERPRISE ALUMINUM CO. 
ERBERHARD FABER PENCIL CO. 
: : ° “sy GENERAL CABLE CORP. 
How sedge cut costs—increase profits with Kold- GENERAL ELECTRIC CO. U. S. A. 
welding”. “Koldwelding” is a patented process. Mil- Retry Oey. OFC. e. 
lions have been spent on the perfection of this new KRISCHER METAL PRODUCTS CO. 
. ‘6 ” LINE MATERIAL CO. 
process. The technological “know-how” developed H. K. LORENTZEN INC. __ 
by this extensive research is now available to you MILLS PRODUCTS INC.” 
at an extremely low cost! One day in the average er drat aan 
laboratory will cost more than a year’s participa- PLASTIC WIRE & CABLE CORP. 
tion in this program. PIONEER ELECTRIC & RESEARCH CORP. 
REVERE COPPER & BRASS INC. 
ROLLED FORMED PRODUCTS 
j ss i 9? ROME CABLE CORP. 
Licenses for use of “Koldwelding” are granted on tl ge 
very reasonable terms, some as low as 1/4 of 1% SANBORN CO. 


SOUTHWIRE CO. 
royalty on the value of the parts welded and/or a SPRAGUE ELECTRIC CO. 
small annual minimum. These licenses include tech- a eee cea: 


STATE COLLEGE OF WASHINGTON 
; i i ; 7 7 ; UNITED WIRE & SUPPLY CORP. 
nical and engineering specification information from U. S. NAVAL ORDNANCE TEST STATION 
both the General Electric Company, Ltd. and the oS. eens SNe tne Ae FOSS BASS 


. UNION CARBIDE & CARBON CORP. 

Koldweld Corporation. The sale of Koldweld tools UTICA DROP FORGE & TOOL CORP. 
e ° ° WALL WIRE PRODUCTS CO. 

by Koldweld licensees includes a license to manu- WESTERN ELECTRIC CO., INC 


facture licensed Koldweld products with such tools. WOODWORTH & SON 


Saitama dome ee seen dee chen em ee ame omen coms tta 


Write now for full information 


We invite you to become a Koldweld licensee. It 

is a valuable franchise and option for present and K / d 

future improvements and developments in a J oa os 
growing and accepted new and revolutionary 


method of welding many metals. Address inquiries 
on your letterhead to: Dept. L, Koldweld Corpo- Koldwelding a patented cold pressure welding 
ration, 10 East 40th Street, New York 16, N. Y. process that cuts costs and improves the product! 
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and on new products for the corpora- 
tion’s AiResearch manufacturing divi- 


sions. 


Robert F. Cline has joined Mullen- 
bach Electrical Manufacturing Co., 
Los Angeles as chief engineer of its 
Electronics Division. Holding under- 

aduate and graduate degrees in 
electrical engineering from the Uni- 
versity of Toronto and California In- 
stitute of Technology, respectively, 
Mr. Cline has had extensive experi- 
ence in design engineering and has 
been associated with Norton Abrasive 
Co. and Electric Machinery Mfg. Co. 


Until recently chief engineer of the 
Radio-Electronics Television Manufac- 
turers Association, Ralph R. Batcher 
has joined Hudson Wire Co., Ossin- 
ing, N.Y. as technical consultant. At 
Hudson, Mr. Batcher will assist in the 
development of new types of magnet 
wire and associated products. 


M. Barry Carlton, who has served 
for the past 6 years as executive di- 
rector and coordinator of reliability in 
the office of the Secretary of Defense, 
has joined the Magnavox Co., Fort 
Wayne, Ind., as general manager of 
its defense products division. 


M. BARRY CARLTON 


Mr. Carlton, who guided the gov- 
ernment’s program for improving the 
performance of military electronic 
equipment, will continue to serve the 
government, acting as a consultant, 
without compensation, in the office of 
the assistant secretary of defense for 
applications engineering. 


Promotions have been given by 
Benjamin Electric Manufacturing Co., 
Des Plaines, Ill. to Carle E. Rackley, 
who is now chief engineer, and to Eric 
H. Church, named manager of indus- 
trial engineering. 


At Thermador Electrical Manufac- 
turing Co., Los Angeles, William K. 
Body has been appointed assistant 
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REEVES 


Fractional HP Motodrive 





























NEWEST DESIGN FOR 
VARIABLE SPEED 


112 ASSEMBLIES 


to choose from— 
WORIZONTAL MODEL engineered to your exact 
requirements! 


CHECK ALL THESE NEW, REEVES FEATURES 


1 New redesigned, more compact drive gives you speeds from 3 to 4660 RPM 
. . . speed ranges from 10 to 1! 


2 New “all-position,” 14-turn handwheel gives operator sensitive, minutely- 
accurate speed control from a position most convenient for the installation! 


New “all-position” output shaft permits driving in any direction—horizontal 
or vertical down! 


e New spiral groove lubrication with exclusive overflow outlet provides com- 
plete lubrication of all sliding surfaces for trouble-free operation at all times! 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 


Send Today for Complete Information! 
Specify Bulletin EM7a-M543 
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Low in Cost 





No false contacts 





No chatter 


Quiet 





rome 
_> 
om 


in operation 


WG Chil 


STEEL MERCURY TIMERS 





The steel-clad factory set Durakool timer- 
relay operates in “sealed in” hydrogen under 
pressure, with mercury to mercury contacts. 
Timing is tamperproof, Non-breakable and 
built for millions of contacts. Fixed time 
delays available from 1/6 to 20 seconds, 
either normally open or normally closed ff 
action. 

See Telephone Directory for Loca! Distributor or 


write 


Durakool, Inc. Elkhart, Indiana 


Send for Bulletin 800 


SPEED CONTROL 
PECON 


SPECON —an original design principle — avail- FAIRCHILD 
SPEED CONTROL 
ENGINEERS 
WILL GLADLY FURNISH 
DETAILED INFORMATION 
ON THESE 


VERSATILE CONTROLS. 


Write us 


able in electrical, mechanical, and hydraulic 
models now provides industry with 
infinite speed range and control previously 
unattainable. SPECON drives have 

proved superior in many applications 
including winding, extruding, and drawing 
installations. Rugged design 

incorporating proven 

components assures maximum 


dependability. 
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chief engineer in charge of refrigerg. 
tion and air conditioning. A graduate 
of Iowa State College, Mr. Body am 
cently served as manager of Kelving. 
tor’s Refrigeration Laboratory, 





Company 


Briefs 





Minneapolis - Honeywell Regulator 
Co., Minneapolis, has purchased the 
Heiland Research Corp., Denver, man. 
ufacturer of high-speed recording os. 
cillographs and other instruments, The 
20-year-old Denver firm will be oper- 
ated as a Honeywell division. 


In its fourth expansion move in five 
years, PSP Engineering Co., has ac- 
quired property and buildings adja. 
cent to its plant in South Gate, Calif, 
which will house the experimental, de- 
velopment, engineering and _ testing 
departments of the firm, which man- 
ufactures aircraft quality solenoids, 


Assets of the Mittelmann Electron. 
ics Corp., Chicago, IIl., have been ae. 
quired by Erdco Engineering Corp,, 
Addison, Ill., which is engaged in the 
research, development, design and 
manufacture of electronic and related 
equipment. Dr. Eugene Mittelmann, 
electronics specialist and physicist, 
will act as a consultant to Erdco, 


Formation of a new products engi- 
neering department has been an- 
nounced by Westinghouse Electric 
Corp. Activities of the new depart 
ment, which will be closely coordi- 
nated with that of the company’s 
research laboratories and materials en- 
gineering department, will be directed 
by Dr. W. H. Brandt, who was for- 
merly manager of special products de- 
velopment. 


Waters Manufacturing Inc., Wal- 
tham, Mass. has purchased, as of Nov. 
1, the assets and facilities of Aerohm 
Corp. Henceforth, the potentiometers 
made by most companies will be man- 
ufactured by Waters and sold under 
the trade-mark, “Aerohm.” 


Mercast Corp., New York has an- 
nounced plans for the construction of 
a new plant in LaVerne, Calif., that 
will occupy 12,500 sq ft and is ex 
pected to be in full production early 
in 1955. Mercast controls rights for 
the process bearing its name, utilizing 
frozen mercury for the production of 
expendable patterns used in the manu- 
facture of investment castings. 
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wHeN you speciFy... MAGNETIC SHIELDS 


es 


MAGNETICS inc. 


LL 


HERE’S WHY... 


Shielding is a vital element in circuit design, and the Mag- 
netics, Inc. “Performance-Guarantee” on your shields is 
your assurance that they have been designed and manu- 
factured to meet your performance specifications. You then 
know, whether your shields have been made from Mumetal, 
A.E.M. 4750, or from any other commercially available 
magnetic or non-magnetic material selected to meet your 
needs, they will make money for you on the assembly line 
by eliminating waste. 

You also know that these Performance-Guaranteed Mag- 
netic Shields cost no more—indeed, despite the fact that you 
have a guarantee of performance, they are sold at prices 
standard in the industry. Let our Engineering Department 
design your shields and production engineer to your cost 
requirements .. . one more important Magnetics, Inc. serv- 
ice to our customers. 


How Do You Like Your Shields? . . . 


Painted, lacquered . . . or unfinished? Painted . . . to match 
any equipment shade you select? From any commercially 
available material to meet your performance and cost 
needs? That’s exactly how they’re furnished by Magnetics, 
Inc. . . . to meet your specifications. 


WANT THE COMPLETE STORY? aaa 
Write us . . . on your company 

letterhead . . . we'll be delighted 

to answer your questions. No obli- MAGNETICS ine. 
gation, of course. ... Ss a 


DEPT. E-14 BUTLER, PENNSYLVANIA 
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KLEIN 





Quality 


SPECIALTY 


Pliers 


DESIGNED 







FOR THE ELECTRICAL INDUSTRY 


Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


LONG NOSE PLIER 
307-5-Yel —Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
ture a positive grip. 













CHAIN NOSE PLIER 
317-5L—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 
available with- 
evt knurl. 





TRANSVERSE END 
CUTTING PLIER 

204-6— Useful in pre- 
cision work where or- 
dinary oblique or end 
tvutters are too bulky. 
Gives a clean, flush cut 






This Klein Pocket Tool 
Guide gives full infor- 
mation on all types and 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 


jf "Since 1857" 

ik 3g rm § 

L SF 9 Mathias 
 F 


{ = tears 


4 , 


‘nN 


Fup/mee Established 1857 


tremely narrow head. 












«aan 


ready for work. All are hammer 
forged fromhigh-gradetoolsteel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa- 
tion for quality “since 1857.” 


OBLIQUE CUTTING 
PLIER — 210-51 — For 

cutting small wires or 
trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 
or 6-inch sizes. 




















LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5 —Smaller 
than 210-51 with an ex- 


Entire length of cutting 
knives works flush 
against cutting surface. 


PRINTED CIRCUIT 
PLIER 052-1—Special 
knives shear and crimp 
wire in one operation. 
Crimped wire holds 
loose parts in position 
for dip soldering. 
Knives face operator 

for visual inspection. 
Ask for Bulletin 753. 


- 
‘- 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp., 

New York 


& Sons 
Chicago, WL, U.S.A, 
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Assembly Products Inc., Chagrin 
Falls, Ohio expects to occupy this 
month its new and larger plant locates 
at County Line Rd., and Wilson Mills 
Rd., Chesterland, Ohio. All operation, 
of the company will be consolidated jp 
the new building, which doubles the 
floor space available. 


Allegheny Ludlum Steel Corp, 
Pittsburgh, Pa., has completed a nine. 
year rebuilding and expansion pro- 
gram by placing into production a new 
tandem cold rolling mill at its Bracken. 
ridge, Pa., plant. The four-stand mjj 
makes it possible to produce 48.in. 
wide coils of rolled electrical and stajp. 
less steels. The plant will also be used 
for the production of other high alloy 
specialties. 


The Bristol Co., Waterbury, Conn, 
manufacturer of industrial instruments, 
has been purchased by American 
Chain & Cable Co., Inc., Bridgeport, 
Conn. No changes in management or 
policy are contemplated. Bristol main. 
tains 27 branch offices, has branch 
factories in Chicago and San Fran. 
cisco, and owns a Canadian subsidiary. 


A new west coast office has been 
opened by Bogue Electric Manufac. 
turing Co., at 13415 Ventura Blvd, 
Sherman Oaks, Calif. The company, 
which manufactures motor-generator 
sets, selenium rectifiers, and other 
products, has placed William J. Hop- 
kins in charge. 


The Industrial Electronics Div., 
Erie Resistor Corp., Erie, Pa., has in- 
augurated a service for the engineer- 
ing, designing and manufacture of 
custom-made resistance products for 
original equipment manufacturers. 
The company is equipped to solve 
design problems involving resistors, 
resistance rings, pins, noise suppres- 
sors, and the application of resistance 
material on steatite plates and phe- 
nolic bases for printed circuits. 


Radio Corporation of America has 
established a special Color Kinescope 
Operations Department devoted to the 
engineering and manufacture of color 
television picture tubes. Harry R. See- 
len, associated with RCA for nearly 
25 years, has been appointed manager 
of the new department, which will 
have its headquarters in Lancaster, Pa. 


Additional manufacturing — space 
has been acquired by The Auto-Vac 
Co., Fairfield, Conn., in an additional 
plant located at State St. Extension, 
Bridgeport, Conn. The new facilities 
will enable the company to more than 
quadruple its production of vacuum 
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1,536,000 ways to meet your 
circuit protection requirements 


Choose from well over a 

million and a half possible 
variations of Heinemann Circuit 
Breakers . . . for exact 

matching of overload protection 
or circuit control to your 
application. Specify the time delay response 





1€€I- 





: = characteristics you require . . . 
rers. the ampere ratings . . . circuit variations 
solve . .. and there’s a Heinemann Circuit Breaker 
tors, tailor-fitted to your needs. 
ai Only the hydraulic-magnetic operating 
phe. principle—employed in Heinemann 
Circuit Breakers—makes possible such 
flexibility of choice, such ready adaptability 
has to so many special protective and 
cope control functions. And it 
) the provides a degree of protection which 
= cannot be matched for absolute dependability 
sarly . . in even your most critical application. 
ager * * * 
7 NEW! Write for your free copy of the Circuit 
, Pa. 


Breaker Engineering Guide—for helpful data 
on planning better current protection. 
tad Ask for Bulletin 201. 


1 boewktu 
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uum HEINEMANN ELECTRIC COMPANY « 99 Pium St., Trenton 2, New Jersey 








STAR THERMOLAIN 











ELECTRIC BROILER “CAVALIER” ELECTRIC HEATER 


uses a large Thermolain refractory shape, uses nine inch, hollow, fapered cones of 
in black glaze for attractive appearance Thermolain, a Cordierite ceramic, especial- 
and to facilitate cleaning. ly designed for this application. 
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When the heat is on, you can really depend on Star Thermolain 
refractory porcelain for exceptional performance in any electrical 
heating device you manufacture. These may be broilers and radiant 
heaters such as those illustrated, ranges and water heaters, roasters 
and coffee-makers, air heaters, rheostats, and immersion heaters. 
Thermolain has good mechanical strength and excellent thermal 
shock resistance—a combination that means long, trouble-free 
heating-element life and user satisfaction. 


STANDARD REFRACTORY SHAPES are 
shown on catalog sheet with sizes, weights 


and other pertinent data. Send for your copy 


PORCELAIN COMPANY 


41 Muirhead Avenue «+ Trenton 9, N. J. 








forming machines. General offices and 
engineering will remain in Fairfield 


Change of address: Salkover Metal 
Processing of Illinois, Inc., has moved 
to its new plant at 2550 Edgingtoy 
Ave., Franklin Park, Ill. Concentrat. 
ing on commercial copper brazing 
and bright annealing, the company 
will now concentrate its activities jn jts 
new facility, which more than doubles 
its previously available floor space, 


Addition of a new building to the 
Trenton, N. J., plant of Ajax Electro- 
thermic Corp. represents an almost 
50 per cent physical expansion of the 
company’s engineering and adminis. 
trative. 


Federal Pacific Electric Co., New- 
ark, N. J., has acquired Gardner Elec. 
tric Manufacturing Co., San Francisco, 
manufacturer of transformers. In ad- 
dition, the company has complete new 
buildings at its Newark plant and im- 
proved existing facilities, including 
the installation of new machinery, 


As manager of its new Cleveland 
office, Sprague Electric Co., North 
Adams, Mass., has appointed Leo J, 
Dornbos. Located at 41 North Main 
St., Chagrin Falls, Ohio, the office will 
serve northern Ohio and_ westem 
Pennsylvania. 


Thermoray Corp., N. Y. manufac- 
turer of radiant electric wall heaters, 
has moved to a larger plant on South 
Buckhout St., Irvington-on-Hudson, 
N. Y. The larger facilities will provide 
greater production capacity and make 
possible an expanded research and 
development program. 


Design Development Laboratories, 
P. O. Box 696, Peekskill, N. Y., has 
been organized to design and de- 
velop scientific precision mechanical 
apparatus. 


All operations of Eleo Corp., manu- 
facturer of tube sockets, shields and 
miniature connectors, have been con- 
solidated in a new plant located on 
“M” St., Philadelphia. The third plant 
to be occupied by Elco since 1947, it 
contains 50,000 sq ft of floor space. 


New San Francisco headquarters of 
The Thomas & Betts Co., Elizabeth, 
N. J., is located at 645 Phelps St., San 
Francisco and occupies 5000 sq ft, 
twice the floor space of the previous 
facilities. The new building also 
serves as district sales headquarters 
for the Northern California area. 


Du Pont’s new plant for the manu- 
facture of Mylar polyester film at 
Circleville, Ohio, is now in commet- 


ELECTRICAL MANUFACTURING 














Kitchen Ventilator 


© a 


CSS 


“te 


Projector 


WUM||'!||Mt 





Dishwasher 


suisi|t 


| £ 


Soft Drink Dispenser 
MM!MM|"tt 


) Ge 


Pot-type Oil Furnace 


UMM!!|uetz 


r 


Draft Booster 


UMM|LsDzéUl«=: scene 





Unit Heater 


Space Heater 
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Dehumidifier 





Window Fan Desk Fan 


Tape Recorder 
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Room Air Conditioner 
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If you make any 
of these products 





Battery Charger 
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Poultry Brooder 
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motors and blowers 


FASCO 
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Humidifier 
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Fuel Lifter 
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INC. 
NEW YORK FASCO Industries, Inc. 


Rochester 2, N. Y. 





Please send the new Fasco catalog. 
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SHAPES 


POLYPEMCO® NYLON 





It’s like blanking from metal strip 
when you make Nylon parts this way 


e@ Blanking from POLYPENCO nylon strip now enables every designer 
to get nylon’s resiliency and wear resistance in lock washers, thrust 
bearings, gaskets, and other thin parts. With this strip, nylon parts 
are blanked just like metal components. The dies are practically the 
same, and your operators use exactly the same punch presses, tech- 
niques, and feeding methods. What's more, production costs are low. 
Press speeds up to 600 cycles per minute have been successfully 
obtained. POLYPENCO nylon strip is available in standard widths of 
%4'' to 4" and in thicknesses from .010”’ to .125’’. With POLYPENCO 
nylon shapes, you always get these advantages: 

@ Direct control of fabrication on the standard metal- 
NS working tools in your own shop. 


@ Design flexibility . . . closer tolerances in many cases. 
@ Immediate warehouse delivery of most sizes. 


@ Uniform high quality . . . technical help. 


SEND FOR BULLETIN ON NYLON SHAPES AND PROPERTIES 


The POLYMER CORPORATION of Penna. « Reading, Pa. 
In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P.Q. 


OLYPENCO’ NYLON 


teflon* and other non-metallics 








Warehouse stocks: Reading * Chicago * Los Angeles * Newton (Mass.) » Branford (Conn.) 


*trademark for DuPont tetrafluoroethylene resin 
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| cial production. Anticipating lowe, 
| costs as production increases, the com. 
| pany has reduced prices 15 cents , 
| pound on all types and gages of Myla 

except for the 25 gage, the thinney 
| film. The Circleville plant has been 
in process of start-up since mid-July 
and produced its first Mylar film op 
July 21. 


The Detectron Corp., North Holly. 
wood, Calif., manufacturer of radia. 
tion and electronic equipment, has 
formed a new division to manufacture 
electronic frequency counters, time in. 
terval instruments and radiation 
scalers. Known as the Computer-Meas. 
urements Division, it will be headed 
by E. C. Titcomb. 


Servomechanisms, Inc., Westbury. 
N. Y., is constructing a $500,000 
plant at 12500 S. Aviation Blvd., near 
the Los Angeles International Airport, 
| This is the seventh building in a chain 
of operations stretching across the 
country. Building is expected to be 
ready for occupancy early in 1955, 
The company designs and produces 
electronic and electromechanical cop. 
trol systems, computers, and instru. 
| mentation devices for both military 
| and industrial applications. 


| The metal bonding adhesives for. 
| merly manufactured by the ChemoTec 
Division, Eutectic Welding Alloys 
Corp., Flushing, N. Y., will now be 
manufactured and sold by the Ad 
hesive Division, Polymer Industries, 
Inc., Springdale, Conn. The new man- 
| ufacturer specializes in synthetic res- 
| ins and adhesives and has the facilities 
necessary for the epoxy-base formu- 
lations. 





RS Electronics Corp. has opened 
its new laboratory and factory in Palo 
Alto, Calif. The company, which has 
appointed Robert K-F Scal vice presi- 
| dent and chief engineer, will engage 
in electronic automatic production, 
etched and printed circuitry, and other 
specialized electronic products. 


Eastern Metal Products Corp., 
| Tuckahoe, N. Y., is planning to estab- 
| lish a plant occupying 350,000 sq ft 
| in Fort Smith, Ark. The first part of 
the plant, about 125,000 sq ft in area, 
is expected to be ready for production 
in March, 1955. The company cur- 
rently manufactures electric skillets, 
roasters, electric dry irons, and similar 
| products. 





Olin Mathieson Chemical Corp., 
New York, has acquired a substantial 
interest in Hunter Engineering Co., 
Riverside, Calif., which is engaged ip 
the research and development of meth- 
ods of fabricating non-ferrous metals 
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ies Here is a handful of ELASTIC STOP® nuts. Each has ESNA’s 
wu- familiar red locking collar . . . is self-locking and vibration-proof. 
Each is a readily assembled, one-piece unit. Each provides positive 
ll protection against thread corrosion . . . prevents liquid seepage 
a along bolts. Each is made from the finest of raw materials. Each 
a is exactly controlled as to finished dimensions, class of thread fit 
i. and finish. Each is now in use on critical applications, with a record 
ige for uniform high quality that is unmatched. 
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Hunter is now constructing facilities 
for research and development in the 
| casting, rolling, forging, extrusion and 
| fabrication of aluminum. Initial facil. 
| ities are expected to be completed jp 
| 1954. 
| 


Organization of an integrated engi- 
neering group to provide complete 
engineering service for the desj 
construction and installation of indus. 
trial recording and control systems has 
been announced by Berkeley Division, 
Beckman Instruments, Inc., Rich. 
mond, Calif. 


onsistently 


ependable 


Ilsco Copper Tube and Products 
Inc., Cincinnati, Ohio, which was . 
cently acquired by new interests, jg 
now known as Ilsco Corp. The com. 
pany, which manufactures electrical 
lugs, connectors and related products, 
will continue under the same manage. 
ment, with Andrew H. Stubbers re. 
maining as president. 


With the establishment of a new di- 
vision to be known as Magnavox Re- 
search Laboratory, located in Los An- 
| geles, Magnavox Corp., Fort Wayne, 
Ind, has expanded its operations into 
the field of fundamental electronic 
research, with emphasis on the devel- 
opment of electronic computing de- 
| vices for military and industrial use, 
| Research and development is being 
carried out on computer components, 


A CAPACITORS 


Marking its third expansion pro 
gram during the past two years, Delta- 
Star Electric Div., H. K. Porter Co., 
Inc., Pittsburgh, has expanded its 
floor space and installed new auto- 
matic fabricating equipment as part of 
| a $250,000 expansion program. The 
plant now covers approximately 175, 
000 sq ft and employs over 700 
people. 








With the transfer of engineering 
and other personnel, Hannifin Corp. 
has completed its occupation of its 
new plants and offices in Des Plaines, 
Nobody knows oil capacitors like C-D. \t's generally acknowledged | [I]. Operations of the valve and con- 
that “nobody can duplicate C-D’s Dykanol capacitor.” You can count on 
the ruggedness and durability that have made C-D capacitors famous for 
42 years and that is all too rare these days. Catalog No. 400 will show you 
how broad the line is. Write for it to: Dept H 114.Cornell-Dubilier Electric 
Corporation, General Offices, South Plainfield, New Jersey. 


# COPYRIGHTED TRADE MARK OF C D IMPREGNATES 


| trols division have been carried on in 
the new plant since April. Presses 
continued to be manufactured in the 
company’s St. Mary’s Ohio, plant. 





General Ceramics Corps., Keasbey, 


CORNELL-DUBILIER | N. J., has acquired Advanced Vacuum 


: a | Products, Inc., Stamford, Conn., pio- 
world’s largest manufacturers of capacitors| heer producer of high-temperature 


metal-to-ceramic seals. The acquisi- 
tion will be operated as a division of 


4- ee | General Ceramics, with the present 
staff being retained. 
, a 23 8 


| 
. 
ANTENNAS ROTATORS CAPACITORS VIBRATORS Converters | Wagner Brothers, Inc., manufac 
| 
! 





turer of metal-finishing equipment, has 


SOUTH PLAINFIELD, NEW JERSEY « NEW BEOFORD, WORCESTER AND CAMBRIDGE, MASSACHUSETTS * PROVIDENCE, RHODE ISLAND . ‘ uf. 
consolidated all equipment manulac 


INDIANAPOLIS, INDIANA * FUQUAY SPRINGS, NORTH CAROLINA + SUBSIDIARY, THE RADIART CORPORATION, CLEVELAND, ono 
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RESEARCH WORKER tests effect of Freon on film-insulated wires of various kinds at elevated temperatures and pressures. 


Has Anaconda the answer to your Magnet Wire problem? 


Today, in Anaconda’s independ- 
ently housed development labora- 
tory, scientists like the man above 
are finding answers to why magnet 
wire behaves as it does. And how it 
can be improved. 


As we know these things, we can 
constantly make better, higher 
quality wire and help our customers 
use it more economically. One ex- 
ample: the researcher above tests 
the effect of the newest refrigerants 
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on insulation. Results help us 
keep standards high for the air con- 
ditioning industry...assure these 
users of less maintenance trouble 
in the future. 


But this is just one problem... 
one industry. Anaconda’s laboratory 
works on literally hundreds of proj- 
ects. Experiments and tests bring 
practical solutions to many of today’s 
magnet wire problems and insure bet- 
ter material and methods tomorrow. 


Have you a magnet wire problem? 
Perhaps our laboratory has already 
uncovered information that will 
help to solve it. Ask your Anaconda 
Salesman or write Anaconda Wire & 
Cable Company, 25 Broadway, New 
York 4, N. Y. 54429 


ANACONDA 


MAGNET WIRE 








Ground-testing electronic equipment 


keeps ‘em safe in the sky 





Ground Power Supplied 


by Hobart electric generators 


Controlled 
by Regohm 
Voltage Regulators 











To insure reliable flight performance, 
electronic equipment—radio, radar and 
navigational devices—is tested on the 
ground with power supplied by 
Regohm-controlled generators. 

Engineers of The Hobart Brothers 
Company, Troy, Ohio, use Regohm 
regulators for their alternating current 
ground units. Because this low-cost, 
compact electro-mechanical controller 
is unequalled in accuracy. And under 
severe operating conditions, whether 
on land, sea or air, Regohm has per- 
formed long and unfailingly. 


7 Reasons why Regohm can simplify 
your control problem 


1. Regohm is small in size—It is compact, 
lightweight, position-free. Small size 
does not limit power-handling capacity. 
2. Regohm is a high-gain power amplifier 
—Milliwatt variations in signal energy 
control energy changes millions of 
times greater. 

3. Regohm’s isolated signal and control cir- 
cuits end impedance matching problems— 
Signal coils may have ratings from 0.01 
to 350 amperes. Controlled resistors can 
have values from zero to infinity. 


4.Regohm will correct system instability— 
A reliable, sturdy dashpot aids system 
damping. It’s easily adjusted over a 
wide range to match dynamic Regohm 
characteristics to present system 
5. Regohm’s effect can be calculated in ad- 
vance—Its response is independent of 
rest of servo system. Acts as integrat- 
ing error-rate proportional controller. 
6.Regohm assures continuous control—In 
“closed loop” systems a high speed 
averaging effect occurs as Regohm’s 
armature oscillates over a small ampli- 
tude. This provides continuous, step- 
less control in systems operating at 
power frequencies and below. 
7. Regohm has long life—Its life is meas- 
ured in years. Its plug-in feature sim- 
plifies replacement and maintenance; 
there are no parts to renew or lubri- 
cate. Shelf life is virtually unlimited. 
Our engineering and research facil- 
ities can help you apply Regohm to 
your control system or regulation 
problem. Write for Bulletin 505 .00, ana- 
lyzing Regohm’s characteristics and 
applications. Address Dept. LM., Elec- 
tric Regulator Corp., Norwalk, Conn. 


j———— CONTROL COMPONENT IN: Servo systems « battery 
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chargers « airborne controls « portable and station- 
ary generators * marine radar « inverters « locomo- 
tive braking systems + mobile telephones + guided 
missiles * signal and alarm systems « telephone 
central station equipment + magnetic clutches « rail- 
road communication systems *« magnet amplifiers. 








turing facilities in a new plant at 7899 
Dix Rd. in Detroit. Containing oye, 
30,000 sq ft of manufacturing are, 
the plant will produce automatic and 
semi-automatic plating machines, reo. 
tifiers, transformers and other prod. 
ucts. Main office of the company jg 
still located at 469 Midland Ave,, De. 
troit 3, Mich. 


Major expansion of its facilities fo, 
the research and development of ord. 
nance is being undertaken by Elgin 
National Watch Co., Elgin, Ill. The 
program is aimed at enlarging the 
firm’s activity as a supplier of milita 
instruments, critical ammunition com. 
ponents and other highly specialized 
ordnance equipment. 


The Melray Manufacturing Co. has 
started a short-run stamping service 
at a plant located at 9240 Chestnut 
Ave.. Franklin Park, Ill. The com. 
pany specializes in the fabrication of 
die-cut stampings in small quantities. 


Middle Atlantic Development Asso- 
ciates, Inc., a new company with ex. 
ecutive offices at 34 Chenango St, 
Binghamton, N. Y., specializes in 
power supplies, ultrasonics and pulse 
circuits. 


Thor Corp., Chicago, has discontin- 
ued its built-in electric range, refrig- 
erator, and freezer lines, in order to 
concentrate its efforts on its new 
laundry appliance products. 


Toledo Commutator Co., Owosso, 
Mich., has acquired new facilities for 
the production of commutators and 
slip rings. The building contains over 
20,000 ft of floor space. 


Polarad Electronics Corp., 100 Met- 
ropolitan Ave., Brooklyn, N. Y., has 
announced a new rental plan for the 
use and acquisition of electronic test 
equipment. Under a separate option 
contract, most of the rental charge 
may be applied toward the eventual 
purchase of the test equipment. 


Two new buildings totaling 6000 
sq ft have been added to the Metuch- 
en, N. J., plant of Gulton Industries, 
Inc., a group of associate companies 
including Gulton Manufacturing 
Corp., Glenco Corp., Vibro-Ceramics 
Corp., Greibach Instruments Corp., 
and Thermistor Corporation of Amer- 
ica. 


Inductotherm Corp., 620 East Glen- 
olden Ave., Glenolden, Pa., is a new 
company formed to design and manu- 
facture induction melting and heating 
equipment. 
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2,000,000 says that 
Seymour is 76 years young! 





Yes, we are spending another two million! On the 
floor of the plant it will be “new equipment.” But in 
our thinking it is that alertness to progress which has 
put Seymour out front in quality and service. Now old 
in experience, we have long known that it pays to 
stay young in action. 


, A Be oN , per ae — ee Sag 
Control Console and Main Works of Sendzimir Reversing Cold Strip Mill 





This Is What It Means 
To Our Customers 


The new Sendzimir Reversing Cold Strip 
Mill provides maximum rolling without 
annealing, high luster on the finished 
strip, improved surface quality and 
closer control on gauge tolerances and 
edge-to-edge variation. 


This Mill will be augmented by a large 
fast slitter for extremely rapid produc- 
tion. Also, a Rockwell Continuous Strip 
and Sheet Pickling Line, permitting al- 
most uninterrupted pickling at high 
speeds of a wide range of widths and 
gauges, will assure nearly unbroken 
operation on long runs of metal. This, 
in conjunction with the Sendzimir Mill, 
plus new control atmosphere anneal- 
ing furnaces, will not only improve the 
time cycle of manufacturing, but will 
make possible finished metal with a 
cleaner, brighter and more perfect sur- 
face than has been possible inthe past. 


We appreciate the endorsement of the thousands of 
manufacturers who rely on Seymour Nonferrous 
Alloys. In accord with “enlightened self-interest,” we 


are planning always to keep ahead in technology esha erm 
INCE 


and production facilities — to deserve your con- 


tinued confidence. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN. 


— NICKEL SILVER _e@ PHOSPHOR BRONZE e@ BRASS 
NICKEL ANODES AND BRIGHT NICKEL 
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ya: ultta- . 
MeN | Sensitive. 


relays 


selected for new 
Automatic Coil Checker 
by Associated Research, Inc. 


ea of precision instru- 
ments, Associated Research Incorpo- 
rated, Chicago, Illinois,also builds custom 
test equipment such as the special coil 
checker shown above. 


This test unit automatically checks 
for high potential breakdown, shorted 
turns and correct resistance in a seven- 
second time cycle per coil. As the relay 
for the resistance checking circuit, a 
Barber-Colman Micropositioner was 
chosen. A Micropositioner is also used 
in Associated Research’s Audio Hypot 
in an alarm circuit to detect 500 micro- 
amperes of a-c current leakage in the 
test specimen, 

Ideal for hundreds of other industrial 
applications, Barber-Colman Company’s 
ultra-sensitive d-c polarized jgjgggguen 
relays are available in a wide moet ; 
range of coils, enclosures and 
mounting details. 






bc 


Write today for Bulletin F3961-2 
BARBER-COLMAN COMPANY 











Abstract and Comment 





‘‘Do’s and Don’ts”’ for Electronic 


Equipment Designers 


THE FOLLOWING “One Hundred Points 
for Equipment Designers” were pre- 
pared by the Engineering Division, 
U. S. Navy Electronics Laboratory, 
for distribution to electronic equip- 
ment manufacturers. The purpose is 
to provide equipment contractors with 
“a miscellany of design information 
not readily available.” 

This information is being repro- 
duced here by the editors of ELEc- 
TRICAL MANUFACTURING as a part of 
a continuing coverage of reliability of 
electronic equipment, and to cooper- 
ate with the work of the Advisory 
Group on Reliability of Electronic 
Equipment, Office of the Assistant 
Secretary of Defense (Applications 
Engineering) and the RETMA Elec- 
tronic Applications Committee (Re- 
liability). 

(The opinions and recommenda- 
tions that appear here are those of 
the U. S. Navy Electronics Labora- 
tory.) 

Circuitry 

Use tubes from the Armed Services 
Preferred List of Electron Tubes. Do 
NOT use selected tubes under any 
circumstances. 

Provide 10 per cent (at least 2) 
spare terminals on terminal strips and 
boards. 

Undesired radiation must be within 
the limits specified by MIL-I-16910. 

Provide protection from damage 
due to overload, excessive heating, 
etc. 

Fuse or otherwise protect both 
sides of the line, and provide spare 
fuses in a convenient location. 

Conductors shall be bound into a 
cable and held by means of lacing 
twine or other acceptable means. 
Long conductors or cables should be 
secured to the chassis by cable 
clamps. 

Allow sufficient slack in the ends of 
flexible conductors to preclude break- 
age due to vibration. 

Keep use of relays to a minimum. 

Wires and cables run through holes 
in metal partitions must be protected 
from mechanical damage by grom- 
mets or other acceptable means. 


minals must be provided with a means 
for mechanically securing the wire 
lead prior to soldering. 

Do not use solderless lugs unless 
specifically approved. 

Do not use acid or corrosive solder- 
ing fluxes. 

Do not depend on soft solder for 
mechanical strength. 

Do not join leads without a support 
at their junction. 

Keep “parts peculiar” to an abso- 
lute minimum. 

Pilot lights should be of the lock 
type and replaceable from the front. 
Do not series connect pilot lights. 

Controls infrequently required shall 
be accessible when the equipment is 
open for maintenance purposes. Main- 
tenance controls shall be screwdriver 


adjusted. 
All controls should be clearly la- 
beled with standard nomenclature 


and marked, indexed, or metered such 
that the control position can readily 
be identified. 

Controls shall be arranged to fa- 
cilitate smooth and rapid manipula- 
tion. 

Adequate end stops shall be pro- 
vided on all controls with limited 
degree of motion. 

All control shafts and control shaft 
bushings shall be grounded. 

Provide control locks where speci- 
fied. 

Glass windows shall be secured to 
the panel by means of clips or other 
devices. Do NOT use cement alone. 

Provide dimmer control for all dial 
and indicating lights. 

Light leakage shall be prevented. 

Control knobs should be kept to a 
minimum and have standard shape 
and color. Control knobs should be 
secured by means of 2 set-screws. 

Controls and indicators which are 
only occasionally required should be 
mounted behind hinged doors. 

All moving parts shall operate 
smoothly and quietly without intro- 
ducing objectionable electrical noise. 

Backlash and torque-lash shall be 
kept to a minimum. 

Tuning instructions and calibration 
charts shall be mounted on the equip- 


Dept. K, 1403 Rock Street, Rockford, Illinois | All soldering lugs, studs, and ter ment when required. 
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try SOY: 


better electrical connections 


There’s only one accurate way to measure value . . . and that’s 
by the old-fashioned yardstick of performance. The best isn’t 
always the highest priced, nor is the least expensive the cheap- 
est. Electrical connectors are no exception . . . however the 
plugs and receptacles JOY has developed for industry are 
exceptional values in long range trouble-free performance. 
Molded as one-piece Neoprene jacketed units they can’t 
crack or become out-of-shape when dropped — won’t get 
mushy when smeared with grease or oil — and are absolutely 
watertight. When connected, mating beads or lips (5) shield 
contacts from dust or metallic particles in the air. 

Why be satisfied with less . . . when the best actually costs 
less in the long run? Only JOY electrical connectors provide 
all these advantages: 


(1) Re-inforced cable-to-connector junctions 
(2) Tough wear-resistant Neoprene jacketing Fon sien dena aaaaaseotite 
(3) Low resistant — wear compensating contacts copy of Bulletin MCro8. It con- 


tains sixteen pages of illustrations 
(4)... . and the famous JOY waterseal and specifications on some of JOV'S 


most popular plugs and receptacles. 





MORE THAN 100 YEARS ENGINEERING LEADERSHIP ME 1538 


JOY MANUFACTURING COMPANY 


HENRY W. OLIVER BUILDING, PITTSBURGH 22, PENNSYLVANIA 


IN CANADA JOY MANUFACTURING COMPANY ANADA) LTO 7 ei ae 
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BETTER 
PUSH-BUTTON <8, SWITCHES... 


for a better push-button world 


| A good electrical product deserves a good switch 
| —and, for push-button types in the 15 to 50 
| ampere range that means Hetherington! 


Fully proved on the toughest aviation and mili- 
tary assignments, these sturdy, good-looking little 
units are commercially adaptable to almost any 
equipment where a few cents more for a really 
| superior switch is recognized as being sound, 

far-sighted economy. 


HETHERINGTON, INC. 
SHARON HILL, PA. 


(West Coast Division: 8568 W. Washington Blvd., Culver City, Cal.) 


HETHERINGTON 
Switches 


Fine push-button and snap-action types 
Switch-indicator light combinations 
also 
Panel indicator lights, aircraft and electrical specialties 













Safety 


Provisions shall be made to preven; 
personnel from coming into contac 
with voltages in excess of 50 volts 
while installing, operating, or inter. 
changing assemblies or plug-in parts. 

All external metal parts shall be at 
ground potential. Antenna and trans. 
mission line terminals shall be at 
ground potential except with regard 
to the energy to be radiated. 

Provide safety covers for potentials 
from 50 to 400 volts where interlocks 
are not provided. Interlocks and auto. 
matic discharging devices must be 
provided where potentials exceed 400 
volts. 

Provide personnel protection from 
moving machinery. 

Provide CRT with safety glass. 

Adequate safety factors and derat- 
ing must be used in order to insure 
maximum reliability of equipment in 
service. 

Use miniature parts and subassem- 
blies where possible, coordinated with 
cognizant Bureau of Ships codes. 

Doors or hinged covers should be 
rounded at the corners and provided 
with slip hinges and stops to hold 
them open. 

Plugs and connectors should not ex. 
pose “hot” leads. 


Maintenance 


All circuits must be readily accessi- 
ble for servicing. 

Make provision to lock assemblies 
in the maintenance position. 

A servicing power outlet, separately 
fused, shall be provided on each 
major unit. 

Built-in test equipment (meters, 
etc.) should be used, to determine 
qualitatively whether the equipment 
is operating normally. 

Do not provide portable test equip- 
ment. 

Provide test points for checking es- 
sential wave forms and voltages where 
terminals are not otherwise accessible. 

Provide voltage dividers with test 
points for measurement of voltages in 
excess of 1000 volts. 

Insure complete interchangeability 
of all removable units, maintenance 
parts, etc. 

Provide means for by-passing inter- 
locks and have warning indicator. 

Special tools must be mounted in a 
convenient place in the equipment. 
Minimize need for special tools. 

Parts mounted on terminal strips 
and boards must be accessible for 
servicing. 

All terminal strips and boards shall 
be marked by a standard system. Pub- 
lication NavShips 250-916 may be 
used as a guide. 

Rear of plug connectors must be 
accessible for test and service. 
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Everything In Electrical 
Insulating Materials 


.| Gece, INSULATION & WIRES 
|= INCORPORATED 


nt Vulcanized Fibre 
> _ a - edges Warehouses Strategically Located to give you service anywhere. 
Wood Wedges 
Built-up Mica Products Nationally Advertised Quality Products, approved and used by leading 
re Asbestos Insulation electrical manufacturers everywhere. 
le. Woven Glass Insulation 
: a Tape Experienced Field Service Representatives offer technical assistance with- 
Cotton Sleeving out obligation on any problem involving electrical insulating materials. 
ty Commutators Built To Specifications 
ce Teflon Large Stocks Of Production Materials in every warehouse. Quick delivery 
S — ti will eliminate many of your inventory problems. 
a Rely On IW For Immediate Sewitce, Dependable Zuatltly 








A NATIONAL NETWORK OF WAREHOUSES SERVING ELECTRICAL MANUFACTURERS 


INSULATION AND WIRES INCORPORATED 


all 


b- 
be 3435 Chouteau Avenue « St. Louis 3, Missouri 
be 


Write For The Address Of The Warehouse Nearest Your Plant 
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FAN CONTROL 


HOW CHACE THERMOSTATIC BIMETAL — 






Div. of Paul Henry Co., 
Los Angeles, California 


The Cam-Stat Furnace Fan Control is an adjustable thermal control 
mechanism incorporating a movable lever to permit field setting of 
blower turn-off temperature. With the Cam-Stat Fan Control, greater 
flexibility of application is possible since controls are supplied as 
individual units—the furnace manufacturer can mount it in the most 
advantageous position for efficient performance and supply his 
own conduit housings for greater savings. 


The fan control is mounted on the furnace so that the Chace 
Thermostatic Bimetal is exposed to representative air temperatures. 
The blower turn-off setting can be varied from 80 to 120 degrees F 
by moving the adjusting lever. As the air temperature in the furnace 
increases, bimetal (A) bends, throwing a positive action snap switch 
(B) to the closed circuit position. As the temperature decreases to 
the control setting, bimetal opens switch, stopping fan. 


Chace furnishes thermostatic bimetal in 29 types, in strip, 
coil or in complete elements fabricated and assembled to your 
specifications. Before development of your new controlling, 
indicating or protecting device, read our booklet, ‘Successful 
Applications of Chace Thermostatic Bimetal,”’ containing 
valuable engineering data. Write for your free copy today. 


W. M. CHACE CO. 


Loe ETM STV IONS 


1608 BEARD AVE., DETROIT 9, MICH. 
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Product of Cam-Stat, Inc 


Range indicators should be of large 
counter types suitably placed with 
provision for transmission to remote 
positions (or as required by the equip- 
ment specification). 

Provide running-time meters where 
required by the specifications, 


Marking 


Conductors should be color coded 
in accordance with Standard MII. 
STD-122. 

Noninsulated leads should be color 
coded by means of color spots near 
all terminals. 

Part reference designations shall be 
located adjacent to each part. Type 
designation of each tube and the ref- 
erence designation shall be marked on 
the tube side of the chassis adjacent 
to the socket. 

Markings shall be permanent and 
legible. 

Transmission line terminals shall be 
marked with the characteristic im- 
pedance of the line. 

Positive identification of scales in 
use shall be provided. 

Clearly mark all “non-tamper” fac- 
tory adjustments. 

Indicate parts which MUST be re- 
placed at specified intervals. 

Transformers, chokes, capacitors, 
etc., shall have circuit diagrams with 
current, voltage, and impedance rat- 
ings stenciled on the outside (MIL- 
T-27). 

Lubrication points shall be accessi- 
ble and clearly marked. 


Assembly 


Electron tubes, ferrule-type _ re- 
sistors and fuses, and other plug-in 
items must be secured by easily re- 
leased positive holding clamps. 

Mounting of parts shall be com- 
patible with the size and weight of 
the parts so as to preclude lead break- 
age from fatigue under conditions of 
vibration. 

Leave adequate (%¢ in.) pigtail on 
leads and do not mount more than 
three wires on one terminal. 

Threaded devices shall conform 
with Specification MIL-S-933 or MIL- 
B-857 and Handbook H 28. For bush- 
ings or collars for mounting variable 
resistors, toggle switches, etc., Speci- 
fication 16E7 applies. 

Screws, studs, nuts, etc., shall be 
of nonferrous material. Corrosion-re- 
sistant steel or nickel-copper alloy may 
be used where required for reasons of 
strength. 

Avoid threading aluminum alloy 
into aluminum alloy parts. 

Self-tapping screws should not or- 
dinarily be used. If used, approval 
must be obtained from the bureau or 
agency concerned. 

Devices for retaining panels and 
cover plates shall be of captive types 
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Automatic voltage stabilization 
for sensitive control components 


You can eliminate the variable of erratic line voltage on 
voltage-sensitive elements of automatic control equipment. 
Do it simply and economically with the Sola Constant Voltage 
Transformer. 


The Sola stabilizer is a static-magnetic regulator which 
differs from regulators depending solely upon saturation of 
core materials; or electronic types employing tubes. Their 
characteristics, listed below, make them ideal for controlling 
input voltage to voltage-sensitive electronic and electrical 
control components. 


1. 


SOLA 


CONSTANT VOLTAGE TRANSFORMERS for. i olasiass of Electronic and Electrical hacen * owrine 
“Mercury Vapor Lamps. = ® SOLA ELECTRIC CO., 4633 West léth Street, Chicago 50, Illinois, Sher 


Regulation within +1%, with primary voltage 
(transient or continuous) variations as great as 30%. 


Response time less than 11 cycles. 


No moving or wearing mechanical parts, nor vacuum 
tubes; requires no manual adjustments. 


_ Newton 58, Massachusetts © NEW YORK 35: 103 Eust 125th Street © 


Py 


Building “© CLEVELAND 15: 1836 Euclid Avenue © KANSAS CITY 2, MISSOURI: 406 West 34th Street 
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4. Completely automatic, continuous regulation. 
Self-protecting against short-circuits on output. 


6. Current-limiting characteristic protects load equip- 
ment. 


7. Isolates the input and output circuits. 


Forty-three Sola stock units are available in a wide 
variety of ratings, voltages and types. In addition, custom- 
designed units can be manufactured (in production quan- 
tities) to meet specific requirements. 


The experience of the world’s largest manufacturer of 
constant voltage transformers is available to you. We invite 
you to discuss your voltage stabilizing problems with a Sola 
Sales Engineer. 


Contant Ko WRITE FOR LITERATURE. Sola Constant Volt- 
age Transformers are completely described in o 


Write for a copy of 6K-CV-200 


24 page manual. 
¥ R A ne s FO 7 oe E * Ss on your letterhead, please. 







LOS ANGELES 26: 2025 Sunset Boulevard — 
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0 
with slotted or knurled and Slotted 
REGULATION CURVE FOR CONTROL TRANSFORMERS heads. 
SINGLE PHASE 60 CYCLES »ytern: " 
Sic thas weedy Onmanary pong se external tooth-type lock wash. 
OR ANY OTHER PRIMARY VOLTAGE ee 


| > 
UNDER 600 VOLTS Provide rotating antenna assemblie, 
| with local power safety switch ang 


me | enor + 1 | | | | ld} ht Ty means for hand training for mainte. 
= | mance. 
RSS | Seva side a nck ta 


terminal tube mounting shall be pro. 
vided. 
All set screws shall have one type 
of head. 

Do not use flat-head screws on thin 
panels. 

Center-of-gravity mounting should 
be employed where possible. 
vr Do not mount components on tube 
Swit aa oo Ses socket lugs except where required fo, 


performance reasons. 


MT RATED SECONDARY VOLTAGE 








Materials 
220/440-110 V. 
TYPE S10 


Do not mount parts with rivets, 

Do not use wood, magnesium, in 
flammable materials, fungus support. 
ing materials, toxic materials, hygro- 
scopic materials, dissimilar metals in 
contact, and electrical tape. 

Use glareproof and_shatterproo} 
glass. 

Iron and steel shall not be used 
except where required for electromag. 
netic or strength reasons. 

Plate or otherwise treat metals to 
protect them from corrosion. 

Materials for embedding electronic 


parts in assemblies shall be in accord- 
rar] ra Vf | D 6 if Y ance with Specification MIL-C-16923, 
Finish enamel shall conform with 


7 O Nn} T RO i ¢ I RC 8) f if Specification MIL-E-15090 or TT-E- 


485, as indicated. 


TRANSFORMERS Bed by cqptewent speciontice iN 


E-16400): 


1 a. —54 85 C ating) 
For Machine Tool and Other eT. tae poeta 


Industrial Controls | c. 95 per cent relative humidity 


d. For certain equipment, wind 90 
| knots operating and 150 knots 


nonoperating 

Hevi Duty control circuit transformers are specified by many | e. Ice loading as specified by 
machine tool and control manufacturers because of their superior i gg pa (MIL-S- 
and dependable performance. They are designed specifically for 901, 40T9, MIL-T-17113, etc.) 
control circuits where high in-rush currents occur to provide better | r ee oe 
regulation of circuit voltage. | h. Salt spray (for external finishes 

Write for Bulletin T-5111 for more complete information. This | Pie sg ay AO ¢ wel 
bulletin shows regulation curves, impedance characteristics, and contacts where possible. 
presents other engineering data. | Equipment shall be dripproof, 

Hevi Duty control circuit transformers are designed to meet | eplachgroot, or watesproct S83 


quired by the equipment specification 
or exceed NEMA, ASA and JIC See Standard MIL-STD-108. 


FRESE BY , | stondards. | Layout 


Equipment shall be of the lightest 
HEVI DUTY ELECTRIC COMPANY weight consistent with sturdiness, 


. safety, and reliability. 
HEAT TREATING FURNACES HEVISBUTY ELECTRIC EXCLUSIVELY oaclilia suitably labeled lifting-eyes 


on equipment weighing more than 





DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 150 Ib. 
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FRACTIONAL HORSEPOWER 
VARIABLE SPEEDS—IN SMALLEST PACKAGE 


HERE’S the new variable speed motor 
that cost-conscious plant operators have 
long sought. It’s the light weight U. S. Vari- 
drive, Type VA, compactly dimensioned to 
occupy least space, yet suitable for rugged 
industrial duty just like the larger HP Vari- 
drive line. Compact dimensions and light 
weight now make built-in application of 
variable speeds practical. You can mount 
it right on your machine, close in; or in any 
position on floor, wall or ceiling, with or 
without remote control. 


Quick, Accurate Dial Control 


Full speed range instantly obtained in less 
than one turn of dial handle. The station- 
ary dial plate is precisely calibrated for 
close speed setting, yet easily visible from 
a distance. 


Gets You More Production 


You can greatly increase the perform- 
ance and output of your machine 
using fractional horsepower with 
Type VA. You can now get the exact 
speeds needed for each operation. 
Your operator can control the speed 
to a split rpm to accomplish better 
workmanship and to actually gain 
more output. This amazing motor 
invariably repays its low-cost invest- 
ment within a few weeks. 


14%" High x 8’ Wide V4, hse ae 
Weight—87 Lbs. 
Easiest Dial Control 
ee i$ VEILS ORIOLES 














Bulletin Chock-full of Facts U. S. Electrical Motors Inc. - 

You'll want to study the internal workings of this revo- | Box 2058, Los Angeles 54, Calif. or Milford, Conn. | 

lutionary small horsepower motor—see how it works, eS OC Send Varidrive Bulletin 1797 

note the high excellence of materials and the advanced [i E | NAME 
engineering skill that makes Type VA the wonder motor. [iM r VARIDRIVE 

All the facts are interestingly presented in Bulletin No. | COMPANY 

1797, Engineering details and many types shown. Pett TT | ADDRESS | 

ea 
U. S. ELECTRICAL MOTORS INC. | 
los Angeles 54, Calif. Milford, Conn. L. city ZONE STATE i 
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“leat for Electrical 
LEAKAGE - SHORTS 
BREAKDOWN 


with 


»\ HYPO” 


JUNIOR S 


HIGH POTENTIAL 
/. TESTING 
INSTRUMENTS 


@ ONLY ONE instrument necessary to make @ VISUAL INDICATIONS from neon lights 
high potential tests for leakage, break- give positive test results. Audible test indi- 
down or shorts! cation for leakage also available. 

@ PORTABLE, with rugged steel case... 
Operates in any position! 


Write for 
Bulletin 4A 


@ RANGES 0-1500 to 0-6000 V.A.C. output. 


ther “Hypots” t y V.A.C. output 
@ SAFE to use, with protected test leads, = c—— Pe TSE. cvipe 


shielded high voltage, grounded case! 


@ SIMPLE—only three easy steps to makea @ WRITE for complete data on “HYPOTS” 
complete test! 


LSTA EW EAI Tate TaD 


for your jobs. 


Precision Instruments Since 1936 ey te ozporated 
3794 WEST BELMONT AVENUE + CHICAGO 18, ILLINOIS 





PERFECT 


To insuré uniform high quality, accuracy and perfect fit, Toledo Commutators and Collector 


Rings are carefully tested and continually inspected from tooling set-up to packaging. Toledo 


Commutators are manufactured from finest silver bearing copper, high grade steels and mica. 
Heat-treated and machined to precision tolerances. Standard sizes to meet virtually every 
requirement from small portable hand tools to big industrial machines. Special sizes to order. 
Inquiries and requests for quotations will receive immediate attention. Orders for any quantity 
filled promptly. Write TOLEDO COMMUTATOR CO., OWOSSO, MICHIGAN. 


TOLEDO COMMUTATORS 


quality products since 1895 
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Provide adequate ventilation fagjj. 
ities. Do not provide openings in top, 

Restrict use of liquid cooling. 

When forced-air cooling is used, 
provide suitable dust filters. Mount. 
ing and size to be coordinated with 
bureau or agency concerned. 

Electronic equipment should use as 
few lubricants as practicable. 

Size restrictions: 


a. Surface vessel installation— 
(1) Height 72 inches 
(2) 30-in.-by-30-in. hatch with 
round corners on 7%-jn, 
radius 
(3) 26-in.-by-45-in. door with 
round comers on §8-in. 
radius 
b. Submarine installation— 
(1) 72 inches high 
(2) 25-in.-diam circular hatch 
(3) 20-in.-by-38-in. door with 
round corners on 10-in, 
radius 


Use of cable plugs and connectors 
should be kept to absolute minimum, 

Avoid cable entrances on front 
panels. 

Provide space heaters where neces- 
sary. 

See Specification MIL-E-16400 for 
more detailed requirements. 


Rolled Extrusion of 
Thin-W alled Tube Parts 


W. N. Parker, Development Engineer 
RADIO CORPORATION OF AMERICA 


THE UNISKAN EXTRUSION PROCESS 
simplifies the making of fragile, cylin- 
drical parts having wall thicknesses of 
0.001 in. or less. This process is easily 
executed and involves simple _ tools 
mounted in a drill press. The ex- 
trusion operation is followed in some 
cases by a chemical etching process. 

One recent electronic tube design 
called for a tubular electrode support 
having a seamless foil-like wall only 
0.001 in. thick. Another design re- 
quired a one-piece grid structure con- 
sisting of hair-like strands joined to 
cylindrical supporting members. Both 
parts seemed practically impossible to 
make with conventional metalworking 
processes. 


Part Made of Kovar 


The 0.001-in. wall tubular part is 
used as a heat-isolating support for an 
indirectly heated cathode. Heat iso- 
lation is further enhanced by making 
the part of Kovar, an alloy having 
relatively poor thermal conductivity. 
Kovar is commonly used for glass-to- 
metal seals and has the composition 
53 per cent iron, 29 nickel, and 17 
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RATINGS OF G-E STANDARD LINE INDUSTRIAL AMPLISTATS INCLUDE: 1-VA, 15-VA, 40-VA, 75-VA, 140-VA, 325-VA, 600-VA, 930-VA. 


Here is why General Electric Amplistats 
belong in your plans for automation 


The reliability demanded of electric control systems 
for round-the-clock operations is provided by Gen- 
eral Electric amplistats (self-saturating magnetic 
amplifiers). They are built to meet the precision 
demands of automatic production. Rugged trans- 
former-like construction incorporates no delicate or 
moving parts. 


WIDE RANGE OF USES: High gain d-c amplification 
means G-E amplistats can use a wide variety of low- 


power input signals to control many types of loads. 
Input signals can be utilized from such devices as 
thermocouples, strain gages, thermistors, photo cells, 
photo tubes, transistors and other amplifiers, shunts, 
resistance-type temperature bulbs, other amplistats. 


TYPICAL LOADS which G-E amplistats can control 
include relays, solenoids, motor fields, generator 
fields, amplidyne fields, power rectifiers, lamps, heat- 
ing elements, other amplistats. 


BUILT FOR PRECISE PERFORMANCE 


G-E amplistats require no warm-up time. 


G-E amplistats consume very little power 
because there are no filament heaters 
and because they function as a variable 
reactance instead of a resistance device. 


G-E amplistats require no special power 
supply. They are self-contained units, 
and operate directly from a-c power. 
No adjustment is necessary. 


G-E amplistats provide electrical signal 
isolation. Several signals can be com- 


bined in a single amplifier without cir- 
cuit complications. 


G-E amplistats are especially well suited 
for low-impedance signal sources. 

G-E amplistats are simple to mount. 
Since there are no delicate parts, resili- 
ent suspensions are not required. 

G-E amplistats may be used in a wide 
variety of circuits, either singly, in 
parallel, cascade, or push-pull to greatly 
broaden their application. 


Standard line of General Electric 
amplistats combine the advantages of 
high gain, fast response, and simple 
durable construction. 


ENGINEERING ASSISTANCE in planning 
complete control systems and full data 
on G-E amplistats is readily available. 
Contact your nearby General Electric 
Apparatus Sales Office or write to Gen- 
eral Electric Company, Section 411-121, 
Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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CUSTOM MOLDING 


for every need 


esol tty 


Whether your piece is a complicated one or 
comparatively simple, with inserts or without, 
with smooth surfaces or not, our many years 
of experience and the modern facilities of our 
plant make it certain that your molded piece 
will meet your most exacting requirements. 
We can design the piece if necessary, make 
the molds and do the molding. We will ad- 
vise you on the correct plastic material to use, 
and the method best suited to your particular 


job. You will have no regrets if you deal with 
Kuhn & Jacob. 


Let us quote on YOUR Requirements 


KUHN & JACOB MOLDING & TOOL CO. 


1204 SOUTHARD STREET, TRENTON 8, N. J. 


S. C. Ullman, 55 W. 42nd St., New York, N. Y. 
CONTACT THE Telephone—Penn. 6-0343 
K&J Wm. T. Wyler, Box 126, Stratford, Conn. 
REPRESENTATIVE Telephone—Bridgeport 7-4293 
NEAREST YOU Wm. A. Chalverus, Carson Road, Princeton, N. J. 


Telephone 1-3170)2 
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cobalt. The thicker end portions ot 
the part strengthen the foil-like oy). 
inder and permit it to be joined ‘to 
the cathode by r-f induction welding 

The making of the part consists d 
several simple steps. A short tubular 
work blank is slipped over a mandre] 
Mandrel and work blank are rotated. 
and adjustable rollers are fed into the 
work blank to within 0.001 in. of the 
mandrel. Spacing of the roller from 
the mandrel determines the thickness 
of the thin wall. A small axial force jg 
next applied to the rotating work 
blank, forcing the metal through the 
rollers to form a foil-like tube closely 
fitting the mandrel. When the thin 
wall has been rolled to the desired 
length, the axial force is removed and 
rollers backed off. 


Mandrel Rotated in Drill Press 


Rotational and axial forces are pro- 
vided by a small drill press. The 
mandrel rotates in a separate bearing 
and has a toothed collar to drive the 
end of the work blank. The frame 
carrying the rollers is self-centering 
and has a screw for adjusting the tube 
wall thickness. Three 1-in. rollers are 
used, two fixed and one adjustable; 
all are mounted on precision needle 
bearings. An unusual feature is the 
large reduction in wall thickness that 
can be achieved in a single pass 
through the rollers. In this case the 
reduction ratio was greater than 30 
to 1. 

The action taking place during ex- 
trusion is as follows. The outer face 
of each roller has a bead of small 
radius and as this bead is forced 
radially into the rotating tubular work 
blank, the material tends to squeeze 
out each way along the mandrel 
Application of a relatively small addi 
tional axial force from one direction 
causes practically all of the squeeze 
out to take place on the opposite side 
of the roller. 

When the roller has been fed into 
the work to the desired spacing from 
the mandrel the axial force is increased 
somewhat, causing new material to be 
forced under the bead of the roller to 
form additional thin tubing. A shoul 
der on the roller face is helpful in 
maintaining a fairly high pressure in 
the local region so as to constrain 
the very small volume of metal be- 
tween the bead and mandrel at thei 
closest point. This small volume is 
tangentially constrained by the elas- 
tically compressed metal immediately 
ahead and behind by the exceedingly 
small volume undergoing extrusion at 
any one instant. These localized 
geometric volumes are then thinned 
out or scanned through the work ma- 
terial in helical patterns, with the 
result that the thick-walled blank is 
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WARNER ANNOUNCES 
HIGH-TORQUE REPLACEABLE-FACE 





ELECTRIC 


BRAKES 


New replaceable facing 





Now! All the advantages of e/ectro-magnetic control—push- 
button or automatic—plus longer service life, lower re- 
placement cost, and greater design flexibility are yours 
for high-torque machine drives. Warner’s new line of 
“RF” Electric Brakes, featuring the new, simplified re- 
placeable-face design, offers precise, high speed stopping 
of loads up to 700 ft. lbs. (maximum static torque rat- 
ing). With thicker, tougher friction surfaces, these new 


brakes stay in operation longer without adjustment. 


Beat competition with 


WARNER ELECTRIC BRAKE & CLUTCH CO., BELOIT, WISCONSIN 
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ELECTRIC BRAKES © *- Werte 


extends service life! 


Wear take-up is completely automatic. They’re foolproof 
against sudden, complete failure after extended usage. 
Wearing parts are easily and economically replaced to 
extend service life indefinitely. Clean, modern design, 
with only three main parts: armature, replaceable face, 
and magnet. Now in production—they’re the newest, 
most advanced control for industrial machinery, farm 
equipment, and automotive accessory drives. Send cou- 


pon below for complete facts. 


} Warner Electric Brake & Clutch Co. 
| Dept. EM, Beloit, Wisconsin 


0 Please send free catalog describing Replaceable-Face Electric Brakes. 


Firm Name 


Individvol__ : - Gaadaaiecitlh Title 


Address__ 

















NEW POTENTIALS 


must have 
better products, they rely on you — 
the designers and engineers 
who have the ability to apply 
skill and experience with 
IMAGINATION — to develop new 
and better products and methods! 
Ready to work with you are 


Because manufacturers 


HAYDON 


industrials with the same vision and 
creative talents. In the field of timing 
motors, HAYDON is such a company. 


If 60 cycle, 400 cycle, or d-c timing 
motors are to be used in your 
product or process, call in the 
nearby factory-trained HAYDON 
Field Engineer. He can help you find 
the right motors for precisely, 
dependably using time 
controlling time . . . metering time — 
for bettering performance and 
opening new horizons to product 
and process use. Clip and mail the 
coupon for his name . . . and for an 
informative catalog — today! 










Pra TT 


AT TORRINGTON 





HEADQUARTERS FOR 


TIMING HAYDON Manufacturing Company, Inc. 


2535 ELM STREET, TORRINGTON, CONN. 


~ #® [1] Send me the name of the nearby HAYDON Field Engineer 
; [) Send me catalog, ‘Electric Timing Motors” 
; NAME 
*Trade Mark Reg. @ POSITION 
g 


U. S. Patent Office COMPANY 


? 

CO. ADDRESS 
s CITY ZONE ___§_STATE 
a 
be 






forced out into a thin-walled cylinder 
without loss of material. This Process 
as a “single-scan extrusion,” Was 
named Uniskan. 
Another characteristic distinguishin 

this process is the application of all 
forces required to accomplish forming 
through the relatively thick work 
blank. This characteristic is in sha: 
contrast to metal spinning, in which 
practically all driving forces are trans. 
mitted through material which has 
already been thinned. Ultimate wal] 
thickness which may be achieved with 
spinning and turning methods is ge. 
verely limited by the lack of strength 
of the partially thinned material. With 
the Uniskan extrusion process, how. 
ever, in which the driving forces are 
all transmitted through the thick 
blank, it is relatively easy to obtain 
tubular members several inches long 
having wall thicknesses of less than 
0.001 in. 


Modifications for Grid Structures 


Grid structures for electron tubes, 
which must fulfill certain functional 
requirements, are made by a slight 
variation in the process used for thin- 
wall tubing. Good tube performance 
required a grid structure designed to 
keep the grid wires cool. One such 
design consists of a cylindrical array 
of straight, fine strands formed inte- 
grally with relatively heavy tubular 
end support members. The 60 grid 
wires are each 0.005 in. wide. Elimi- 
nation of welds or other joints mate- 
rially aids conduction of heat away 
from the grid strands. Cooling may 
be further enhanced by the use of 
oxygen-free high-conductivity copper 
in the one-piece grid. 

To make a _ one-piece grid by 
Uniskan extrusion, the mandrel is pro- 
vided with longitudinal grooves which 
determine the number, size, and shape 
of the grid strands. During the pass 
through the rollers, material is forced 
into these grooves. The part as taken 
from the mandrel consists of a cylin- 
drical array of ribs connected by a 
foil-like webbing, which is removed 
by dipping the part in an etching 
bath for a few seconds, leaving an 
accurately formed grid structure free 
from stresses which might later cause 
deformation. 

The portion of the support just be- 
low the grid strands is formed into an 
accurate cylindrical jigging surface by 
an additional step. After the desired 
length of grid strands has been 
formed, the rollers are partially 
backed off and the axial feed con- 
tinued for a short distance. 

The work blank for this grid is a 
drawn cup consisting of two sections 
of different diameter. Grids made by 
this method are better and cost only a 
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Unsrako button head socket screws are used exclusively to assemble this controlled volume 
pump, which was designed to fill the growing industrial need for the pumping of an allotted quantity 
of liquid at higher pressures, higher capacities. 


Save inventory dollars 
Use UnBRAKO Standards—stocked by your distributor 


Not only does your UNBRAKO distributor lower inventory investment, he 
also saves you time—and provides latest information about products, cost- 
saving methods, production techniques, current problems, trade practices. 
For latest data on UNBRAKO standard socket screw products, consult him 
or write STANDARD PRESSED STEEL CoMPANY, Jenkintown 9, Pennsylvania. 


HO socket SCREW DIVISION $ 


® 





JENKINTOWN 


NOVEMBER 1954 


ED 


Self-Locking Flat Head Shoulder Dowel Knurled Head 
é PENNSYLVANIA Set Screw Cap Screw Screw Pin Cap Screw 





The assembler inserts the 
UNBRAKO button head socket 
screw with his fingers, and 
runs it down as far as 
he can. 





He then tightens it with a 
standard UnsRAKo key. 
Once seated, the low head 
design of the UNBRAKO but- 
ton head provides a smooth, 
streamlined appecrance. 


Sa taadhad 
Sk eee DI 





UNBRAKO Button Head Socket 
Screws are made of heat 
treated alloy steel; have 
fully formed threads, Class 
3 fit; are available in 
standard sizes from #8 to 
5¥4''. Accurate hex socket 
provides nonslip drive, pre- 
vents marring or mutilation 


of the head. 
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L PROTECTORS / 
a ‘., 


THERMA 


Produced under laboratory accurate performance controls, each 
MIGHTY MITE is carefully calibrated and pre-set individually to give 
your sub-fractional HP motors dependable thermostatic protection. 
Sturdily constructed MIGHTY MITES are thin, compact tubular units 
that are dust-proof, moisture-proof and tamper-proof. 


MIGHTY MITE thermal protectors with new increased electrical capa- 
city will fit into the present design of your stator windings and are 
furnished ready for immediate installation without any resetting or 


adjusting necessary. 


Engineering help, catalog and samples available on letterhead request. 


MIGHTY MITE thermostats also pro- 
tect lighting and control transformers, 
heating coils, generators, signal de- 
vices, air conditioning units, window 
ventilating fans, rectifiers, etc. 


CAT? 
& a 
jos PY = | 


MIGHTY 
MITES: 


Fit most present 
designs 


Feature sturdy uni- 
form construction 


Are accurately 
pre-set 


Can be furnished 
with various types 
of terminal 
connections 


Are ready for im- 
mediate use 


MECHANICAL INDUSTRIES | 


THERMAL PROTEC us/ PRODUCTION COMPANY 


217 ASH STREET 


AKRON, OHIO 


fraction of older types made by hand. 
threading and spotwelding. 

Mandrels and rollers should be 
carefully made for high quality parts 
Slight roughness or eccentricity may 
become quite objectionable when wal] 
thicknesses are rolled to 0.0002 or 
0.0003 in. The radius of the bead, 
which is not particularly critical, was 
0.062 in. on a l-in. diam roller, It jg 
desirable that the rollers run as true 
as possible to give a smooth polished 
finish on extruded parts. Material 
suitable for use with the process 
range from soft copper to harder ma- 
terials like molybdenum. 

An interesting variation of the 
process is a flat disk-shaped work 
blank mounted on a face plate, which 
is then rotated. A single roller is 
pushed against the work and fed 
radially outward in a single pass. This 
pass forces thinned material toward 
the center to rise from the face plate 
and form a cone. o00 


Abstracted from a paper presented at 
the Twenty-Second Annual Meeting of 
the American Society of Tool Engineers, 
at Philadelphia, Pa., April 26-30, 1954. 


Simplified Drafting 


MANUFACTURING and production peo- 
ple have given enthusiastic support to 
a program of streamlining drafting 
practices of General Electric Com- 
pany. So says Arthur H. Rau, G-E 
manager of drafting, in the June issue 
of Mechanical Engineering, publica- 
tion of The American Society of Me- 
chanical Engineers. 

This program involves the establish- 
ment of a new yardstick for evaluating 
engineering drawings and drafting 
methods, and the introduction of sim- 
plified and less time-consuming meth- 
ods. The program required a drafting 
practice with delineation simplified, 
non-essentials eliminated, and more 
extensive use of freehand drawing. 

Drafting stripped of its frills, yet 
surrendering nothing in either clarity 
or presentation or accuracy of dimen- 
sions, is the definition of the new 
standard. Things that add nothing 
to the accuracy, completeness, or 
clarity of drawings are left off. This 
means elimination of extra views, of 
unnecessary elaboration, unnecessary 
lines, repetition, and the like. Sym- 
bolism is used more in place of 
conventional representation, and in 
some instances simple word descrip- 
tions may be as satisfactory as another 
view. 

Tests have proved, the article states, 
that simplified drawings can be made 
in an average of 35 per cent less time 
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BRISTOL 1825 EAST FIRST ST COMPANY 34\ EERIE ST. \500\ S. BROADWAY 
CONNECTICUT DAY TON, OKO BRISTOL, CONN. MILWAUKEE, WIS. GARDENA, CALIF. 
















IN CANADA 


The Wallace Barnes Co. Ltd 


Hamilton, Ontario 





than “elaborate” dilineatios that have 
been made in various departments of 
the author's company. These tests 
have proved also that freehand draw- 
+ when used judiciously, is both 
oractical and economical. With all fac- 
tors made equal, actual drawing time 
for the average draftsman is reduced 
‘ er cent. 
ome sim apply on assembly draw- 
ings and layouts, for example, to radii, 
i. hardware, and the like. The au- 
thor warns, however, that freehand 
drawing is not synonymous with “slop- 
drawing.” Nonactinic blue cross- 
section lines over the entire drawing 
area simplify freehand drawing and do 
not show on reproductions. 

Although the introduction of new 
practices presents a real problem to 
supervision, Mr. Rau states that his 
company has found it possible to 
arouse the interest and enlist the co- 
operation of manufacturing people and 
other users of industrial drawings. The 
specific objective of the program is to 
develop effective thinking in drafting 
rooms so that every draftsman will 
study each drawing, looking for possi- 
ble shortcuts and savings that can be 
made without sacrificing accuracy, 
clarity, completeness or neatness. 

Instructors have gone from depart- 
ment to department with numerous 
visual aids and other props presenting 
the program to small groups, not ex- 
nding 50 engineering, manufactur- 
ing, and production people. In almost 
every instance these groups were quick 
to grasp the fairness and reasonable- 
ness of the appeal and began to apply 
some of the practices immediately. Re- 
ports of savings in drafting effort and 
time, as well as materials, have been 
numerous and substantial. ooo 


Reliability in 
Electronic Equipment 


F, J. Given 
SANDIA CORPORATION 


INCREASED use of electronic equip- 
ment in the fields of communication, 
navigation, fire control and operation 
of ships and men is best illustrated 
by the following examples. In 1937, 
naval destroyers used equipment em- 
ploying only 62 vacuum tubes; in 
(944 this had grown to 850 tubes: 
by 1952 the total was 3200. Aiming 
equipment for antiaircraft guns by 
1953 utilized 500 tubes and 20,000 
electronic parts. A still more striking 
figure is that a mission of forty B-50 
airplanes carries a total of 10,000 
tubes 


Earlier than 1950 there was evi- 
ce that electronic equipment in 
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Rated In. 
TEFLON 


*DuPont 
trademark 


STATO 


Since Teflon first became available, e Controlled WTR 
‘“‘John Crane’’ has successfully 

——— ae to solve 

innumerable and widely varying ; 
problems. Typical of this is the es gia ai) 
development See and other 

products for handling corrosive : ; 
liquids and gases. Other important ? Accurate WTC 
examples include production of 

electronic parts of high dielectric 

strength and low loss factor for vhf. 

uhf. and microwave insulation; also 

in the employment of its anti-stick 

characteristics in the handling of adhesive materials. 


These and other application developments are closely tied 
with “John Crane’s” fabricating technique, which has resulted 
in Teflon products of the finest uniformity, controlled density, 
product purity and accurate dimension. 


Teflon is available in rods, tubing or sheets or in special 
molded and machined forms such as bellows, “C-V” Rings, 
braided packings, valve discs, electrical parts, washers, dough 
sheeting rolls, heat sealing jaws and countless 
other forms. Glass, carbon or graphite filled 
Teflon is also available. 


Consult “John Crane” on your requirements. 
Send for 12-page illustrated catalog, The Best 
in Teflon, containing important data and sug- 
gested applications. Crane Packing Company, 
1824 Cuyler Ave., Chicago 13, II. 


In Canada: Crane Packing Co., Ltd. 
617 Parkdale Ave., N. Hamilton, Ontario 











Consult Mamco on your 
motor requirements! 





PLASTURBO* 


BLOWER WHEELS 


Patented molded nylon 
Plasturbo blower wheels 
reduce noise, increase 
efficiency at low cost. 
Send for stock sizes 


available. 


*T.M. registered 
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WAGNER 
DISTRIBUTION 
TRANSFORMER 


For complete de- 
tails on the Auto- 
mark metal marking 
electric typewriter 
WRITE TODAY for 
Bulletin 8-16. 
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A million replacement parts g 


| general was grossly unreliable, 
shipboard electronic equipeneaill 
inoperative 70 per cent of the tine 
ELECTRIC MOTORS | were supplied to keep 160,000 
of equipment in operation; nine 
| 
| 


Mamco quality fractional horsepower universal oy 
were required in the 
and DC—only motors can power your port- inhve - socket ps ° ica 
able tools, small appliances, business machines, Force was able to get onh 20 1 Air 
projectors, blowers, tape recorders, sewing trouble-free operation Pies th we 
machines, automotive and electronic applica- tronic gear on bombers © lee 
tions at LOW COST. ; Analysis showed that in a 12-mong, 
Mameco fills your needs for universal or DC period, radio equipment was j 
—only motor sets, skeleton fra h 1 a 
y : me or housed | ble 14 per cent of the time: 
motors. Governor controlled motors also avail- | a 


equipment 84 per cent of the § 
reo oe ranges from 6V to 230V, up to | and sonar equipment 48 per coal 


the time. Vacuum tube replacements 
outnumbered all other components by 
5 to 1. Resistors and capacitors ac. 
counted for more than half of the 
non-tube replacements. Next in de. 
scending order of significance were 
switches, transformers, meters, relays 
coils and motors. 

Special components (those that 
were not standard and probably pm. 
duced in small quantities) accounted 
for 70 per cent of the replacements, 
whereas the standardized high pr. 
duction types accounted for only 9% 
| per cent. Individual cases presented 
| striking illustrations. For _ instance 







MAMCO 
SWITCHES 
Single pole, single 
throw quvolity toggle 
switches. Provided with 
wire leods. Six amp. 
capacity of 125 volts. 


MAMCO COILS 
MAMCO engineers 
build quality coils to 
your specifications. 
Send prints or descrip- 
tion of product for 
prices. 








BLOWER UNITS 
Complete blower units. 
We design and manu- 
facture to your speci- 
fications. 















JET \ a ae ice ete LZ special connectors which amounted tp 
Mero as 


nd pveryretvapeE eg only 24 per cent of the component 
population accounted for 75 per cent 
| of the troubles, special capacitors 
| amounting to only 2 per cent of the 

population accounted for 50 per cent 


for clear, accurate | of the troubles; special relays amount. 


ing to only 5 per cent of the popula 


METAL NAME PLATE MARKING | tion accounted for 85 per cent of the 
nh troubles. 
Ss 


7 <e Preliminary Recommendations 
| 7 m . ‘ : 2 
MATES 4 The Advisory Committee on Relia- 
LO rere ute 


bility of Electronics Equipment rec- 
ognized that the trouble reports and 
replacement part lists did not give a 
satisfactory data on which to base 
specific remedial action. It felt strong- 
ly that each of the Services should 
organize itself to collect better in- 
formation from its maintenance per- 
sonnel and to arrange for feeding this 
back to headquarters and to prime 
contractors. Accordingly, three Armed 
Services organized suitable programs. 

The Navy’s program of monitoring 
performance on a selected fleet of 


chooses 


APT 


ELECTRIC TYPEWRITER 


“Its accuracy and the uniform clearness of the marking 


cre the features that make it superior to the method ships is beginning to yield significant 
previously used,”’ say officials of Wagner Electric fiindings. A recent report by C. R. 
Corporation, St. Louis, about the Automork. Knight of ARINC, under Navy spon- 


sorship shows that tube shortcomings 
are better than indicated by earlier 
data. For example, post-mortem 
examination of tubes taken out by 
Service personnel under existing main- 
tenance practices show that only % of 
the tubes are really inoperative. About 
% are completely satisfactory and 
| have no defects, the balance show 
| varying degress of deterioration rang- 


This unique detail marking machine employs a standard 
typewriter keyboard. Light touch on key produces mark by 
instantaneous electrical response. Production speeded, operator 
fatigue lessened. Heavy-duty table. Wide range of plate sizes | 
and thickness. Type sizes from Ye’ to 4”. 









DEFIANCE MACHINE & TOOL COMPANY 


1930 South Vandeventer Ave. «© St. Louis 10, Mo. 
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CTC Components shown include: A. capacitor; B. standard and in- 
sulated terminals; C. coil form kit; D. RF choke kit; E. coil forms 


and coils; F. coil kit; G. RF chokes; H. diode clips; I. panel hardware; 
J. standard and custom terminal boards; K. ceramic board. 


One big family with a single thought 


Whether you need terminals, clips, 
coils, chokes, capacitors — or any of a 
number of electronic components — 
you can be sure they’re right if they’re 
made by CTC. 

One continuing basic idea governs 
the manufacture of every CTC prod- 
uct. And that idea is: quality control. 
We could not guarantee our products 
as we do without a constant check of 
numerous details that determine reli- 
able performance. Our quality control 
engineers see to it that these manufac- 
turing standards are consistently main- 
tained — right through to periodic mi- 
croscopic inspection. 

Pictured here are a number of com- 
ponents available at CTC including our 
three kits. These items come in stand- 
ard forms and are also custom engi- 
neered to meet your particular require- 
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ments. We would be glad to give you 
complete details, including specifica- 
tions and prices, on any or all CTC 
units — as well as information on how 
CTC components can be specially de- 
signed to solve your individual elec- 
tronic components problems. 

You will find it well worthwhile to 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 
custom or standard 


use components that are guaranteed. 
Write to Cambridge Thermionic Cor- 
poration, 453 Concord Avenue, Cam- 
bridge 38, Mass. West Coast manufac- 
turers contact: E. V. Roberts, 5068 
West Washington Blvd., Los Angeles 
16 and 988 Market Street, San Fran- 
cisco, California. 











































































If you’ve passed up using metal powder 
finished machine parts because your 
applications require units of greater 
strength and ductility than they nor- 
mally provide, then you will want to 
investigate STEEL OILITE. 

Here is a new, yet thoroughly proved, 
metal powder product that is saving 
users from 35% to as high as 96% over 
conventionally produced precision fin- 
ished machine parts. 


als 





Now. .» Another Chrysler First! 


Finished 
Machine Parts 


of STEEL 
OILITE 


for applications requiring 
extreme ruggedness, low wear, 
and unusual ductility. 





STEEL OILITE Finished Machine Parts 
provide revolutionary new strength and 
ductility that makes these big savings 
practical on countless new applications 
where component parts need to be 


especially tough. 


Write today for the New 
Bulletin on STEEL OILITE 
just published. It’s yours for 
the asking. Please request 
Bulletin STM-54. 


CHRYSLER CORPORATION 
AMPLEX DIVISION 
Dept. E-11 Detroit 31, Mich. 


| 
| simple thing as bent prongs, 


| 












FIELD ENGINEERS THROUGHOUT THE UNITED STATES AND CANADA 


OILITE PRODUCTS INCLUDE: Bearings, Finished Machine Parts, 
Cored and Solid Bars, Permanent Filters and Special Units of Non- 
Ferrous and Ferrous Metals and Alloys including Stainless Steel. 


ing from loss of emission to such 4 


Bell Telephone Laboratories find. 


|ings, also for the Navy, from post 


mortem examination of components 
|other than tubes indicate that there 
| has been a good deal of misapplica. 
| tion. For example, silvered mica ~ 
| pacitors were used at excessive volt. 
|age, transformers were used beyond 
| their temperature ratings, and carbop 
| resistors of the composition type were 
used in circuits for which they were 
not sufficiently stable. 

The Air Force program relocated 
|equipment to minimize vibration ef. 
| fects and to allow proper cooling, In 
| addition, through maintenance check. 
outs just prior to flights were found to 
be a necessity. These, together with 
the use of improved tubes, has per: 
mitted the reduction in aborted mig. 
sions from about 20 per cent to less 
than 5 per cent. 


Major Improvements At Hand 


The current view on reliability js 
that it is still unsatisfactory, but that 
there is now definite hope of major 
improvement even with ordinary JAN 
or MIL tubes by careful attention to 
proper application and to mainte. 
/mance practices. Further improve 
ments are at hand by using the so 
called improved tubes which are now 
becoming available. 

For new parts and new equipment 
a great many measures are needed to 
obtain the best possible performance 
of tubes and components. This in- 
cludes better specifications, more 
thorough inspection, full application 
of modern quality contro] techniques, 
etc. Special attention should be given 
|to analyzing rejects which are found 
| during inspection and on the equip. 
'ment production line. Means should 
'be devised for the prompt feedback 
| of this information to all parties con- 
cerned. Mechanisms should be set up 
| for the prompt remedy by design ac- 

tion. The component designer is in 
the best position to determine appro- 
| priate action. If evidence shows that 
components are being operated out- 
side ratings he can work with the 
equipment designer to remedy this. If 
poor design is indicated, he can in- 
stitute design changes where prac- 
| tical. If poor quality is indicated, he 
'can take appropriate action in the 
production and quality control parts 
of his organization. If the returned 
components meet specifications, he 
can work with the equipment designer 
to determine whether a misapplica- 
| tion exists or whether faulty mainte- 
| nance practices are responsible. 

| A good definition of reliability 
|might be: “Reliability is the proba- 
| bility, stated in mathematical terms, 
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How ISOMICA’ 
Works for LeTourneau-Westinghouse 


a 
| 





y is 1. Years of rugged dutyare expected from giant earthmoving equip- 2. That’s why LeTourneau-Westinghouse uses Mico’s ISOMICA 


that ment like this powerful, electrically operated LeTourneau-Westinghouse faced with Mylar* polyester film for transformer coil separator strips 
" Tournapull with “C” Scraper. Electrical insulation has to be rugged, (shown above). The use of ISOMICA electrical insulation means fewer 
ajor dependable. line rejects, because of its higher minimum dielectric strength. 





t up 3. High mechanical and dielectric strength of ISOMICA-Mylar 4. In this generator rotor,too, ISOMICA-Mylar offers the many ad- 
n ac- combinations make them very desirable for slot liners and separators in vantages of a material that is more uniform in dimension and dielectric 
is in 50 KVA #2 generator. Easy installation permits production savings. strength, with no high spots or voids, easier to work with. 


that ISOMICA, in its many forms, is only one of the electrical insulation materials — Class A to Class H — 
out: manufactured by Mica Insulator C company. Special coating combinations of numerous base materials 
the and impregnants can be produced to your specifications. W hatever material you need — standard or 
is. If special — MICO makes it best. We manufacture it, cut it to size, or fabricate it to your requirements. 
We'll be glad to work for you. So let us know what your problems may be, or send us your blue- 


prints. Write today. *Du Pont Trade-mark 


mica Pebclaloe company 


Schenectady 1, New York 
Offices in Principal Cities 


signer 
plica- 
ainte- 





ibility 
roba- 
terms, LAMICOID® (Laminated Plastic) «© MiCANITE® (Built-up Mica) « EMPIRE® (Coated Fabrics and Papers) * FABRICATED MICA * ISOMICA® 


In Canada— Micanite Canada, Ltd., Granby, Quebec 
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Multiple Reprint on 
Printed Circuits 


bn a continuing program, the editors of ELecrricaL MANvu- 
FACTURING, have been regularly reporting developments in the 
miniaturization and unitization of electronic equipment. Special 
attention has been given to printed circuits and associated tech- 
niques, both from the standpoint of parts design, application, 
and advanced fabrication and assembly methods, including au- 
tomatic production. 


A selection of 14 of these articles has been brought together 
in a 72-page booklet, Multiple Reprint No. 8, “Printed Cir- 
cuits.” Booklet is 8% x 11 in., and includes each article in 
complete form with all original illustrations, schematics and 
diagrams. Subjects include: 

Elements of Radio Circuits Printed on Ceramic Plates, April 1946, page 
138. Report of initial development of printed circuit components for 
proximity fuses; conductors formed of silver paste applied by silk screen 
on steatite plates and fired; resistors are carbon suspensions sprayed or 
painted. 


Standardized Stamped Wiring for Low-Power Circuits, July 1947, page 98. 
Grids of strap copper on two sides of insulating sheet connected by 
eyelets as solution to cross-over problems; eyelets used for mounting 
components. 


Metallized Circuits Reduce Wiring Costs, September 1947, page 116. 
Atomized metal sprayed through a stencil to form conductors in grooves 
in dielectric material. 


Three Metallized Techniques for Component Design, February 1949, page 
120. Conductors formed by metallizing a nonconductive surface as a 
mass production technique. 


Miniaturization—Crux of Contemporary Product Design, June 1950, page 
86. Printed circuits a major means along with unitized package and 
module design for reduction in size, weight and complexity of electronic 
design. : 


Unitized Electronic Design and Construction Techniques, February 1951, 
page 78. Printed circuits shown to be major elements in development 
of functional subassemblies, providing better reliability and decreased 
maintenance. 


Mechanization of Wiring—Key to Automatic Assembly, January 1953, 
page 74. Design objectives behind the development of Motorola’s “Pla- 
cir” system for mechanization of point-to-point wiring. 

Printed Circuit Assemblies by Automatic-Machine Systems, March 1953 
page 106. Projected system for mechanizing electronic circuit assem- 
blies based on industry experience with the Auto-Sembly method de- 
veloped by the Signal Corps. 

British Developments in Embedded and Printed Circuits, May 1953, page 
84. Review of current thinking and progress based on recent official re- 

-+ sorts; several systems discussed, including methods of producing sprayed 
resistors and printed coils. 


All-Printed Circuit Electronic Assembly, June 1953, page 152. Rubber- 
backed connector system combined with printed circuits chassis ele- 
ments eliminates connectors and most hand wiring. 


Portable Radio with Printed Circuit, July 1953, page 139. Admiral 
portable radio uses a photo-etched circuit pattern on a copper-faced 
phenolic-paper laminate. 

Solderless Electronic Assembly with Cellular Units, September 1953, page 
139. A system of circuit elements combined with printed circuits to 
simplify automatic assembly. 

Printed-Circuit Design Sources, December 1953, page 129. Tabulation of 
commercial and experimental design and fabrication services; survey of 
materials used, end-product specialties, and design information. 


Simplifying Fabrication of Printed Circuits, February 1954, page 122. Im- 
proved stencil-etch method for cutting down production time. 


@ Copies of Multiple Reprint No. 8 are available at $2.00 each on requests 
accompanied by remittance, including 3 per cent sales tax for New York 
City deliveries. Send orders to Reader Service Dept., The Gage Publishing 
Company, 1250 Sixth Ave., New York 20. 
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that equipment or components y: 
give a prescribed performance fo, 
specified time when used in a ps 
fied manner and under specified a 
vironments.” It is possible to ert 
measurements of reliability by opera 
tion of the equipment or components 
on a programmed basis and numer. 
ically measuring the performange 
over a period of time. For equipment 
this could result in data expressed jp 
units such as “hours of trouble-free 
operation.” For components such as 
tubes, it could be “removals per 100 
sockets per 100 hours.” It should he 
emphasized that “removals” are no 
synonymous with failures” because \, 
of removals are completely satisfag. 
tory. 


Weapons Use Simulated 


Duty required of weapons and their 
components is radically different from 
the duty required from equipment 
used for communication, navigation 
or other electronic gear which trans. 
mits intelligence. Such equipment 
operates continuously over long peri. 
ods of time. Therefore, it is mud 
easier to arrive at a concept of relia. 
bility and to gather actual measure. 
ments of reliability. In the weapo 
field the duty is never continuous and 
that such devices may sit in storage 
for long periods after manufactur, 
They may be called upon for actual 
performance for an extremely brief 
period, a few seconds or few minutes 
at some unpredictable time in the 
future. In spite of these differences, 
it is possible to imitate by laboratory 
and field tests the most likely duty 
pattern of a weapon and its compo- 
nents. It is certainly easy to imitate 
the storage portion of this duty pat- 
tern. Fortunately, there is the oppor- 
tunity for last minute checkout just 
preceding the extremely brief interval 
of actual duty in the final flight of 
the weapon. The definition of relia- 
bility given is applicable to weapon 
reliability if the performance required 
for weapons and their components is 
carefully delineated. A few simple 
guides to improving the reliability of 
electronic equipment and components 
are presented below. 

1. The weapon project engineer | 
must obtain, at the start of the pro- 
gram, factual knowledge of the en- 
vironment to which the components 
of his weapon will be subjected in 
flight and transportation as well as 
storage. 

2. Specifications for components 
should be based from the start on this 
factual knowledge of environment. 

3. The weapon project engineer 
should insure that those concem 
with the design of components have 
this information, adequate specific 








For positive bearing protection 


on Military Jeeps- 
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trans. KLozure Garter Spring Model 65 
ipment Every Willys Military Jeep has a 

g peri- “transfer case’’ which provides 

much for 2 functions: (1) Engaging the 

F relia- front axle drive; (2) Engaging 

casure- the emergency low gear ratio. 
veep Spicer uses dependable Garlock 
us and Kiozures to protect the front and 
Storage rear bearings on the output shaft 
actu. of this important mechanism. 

actual 
y_ brief 
ninutes 

in the 
ENCES, 
oratory * e 
ia uses il Seals 
compo- 

imitate 
1s icer “transfer case” in a Military J st be able to functi 

oppar- The Spicer “‘transfer case” in a Military Jeep must be able to function 
yut just smoothly under the most adverse operating conditions. Thus, the bear- ila cn 
intereal ings on the output shaft (which operates at speeds up to 4,000 R.P.M.) SS] PTZ 2 PN 
ight of need positive protection against dust, mud, and water; the bearing lub- N 
f relia. ricant must be sealed in. This job calls for a superior oil seal. Spicer S 
weapon engineers rely on KLOzURE garter-spring Model 65. N 
equired Take a tip from Spicer, who for 50 years has been manufacturing : 
nea's precision parts for the automotive industry. Standardize on KLozureE 

simp J Oil Seals—the best bearing protecti ey can | 
lity of il Seals—the best bearing protection money can buy. — aed 
ponents There’s a service-tested KLozuRE model for every bearing application. 

For complete information contact your Garlock re- snabittellian ob thitel 06 Ueemene Cutline te 
ngineer | presentative or write for KLozurE Catalog No. 10. output shaft beoring of the Spicer ‘‘transfer cose." 
he pro- 
the en- " THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
ponents Sales Offices and Warehouses: Baltimore « Birmingham e Boston « Buffalo e Chicago « Cincinnati « Cleveland « Denver e Detroit 
cted in ® Houston ¢ Los Angeles ¢ New Orleans ¢ New York City ¢ Palmyra, (N.Y.) ¢ Philadelphia e Pittsburgh ¢ Portland (Ore.) « Salt Lake 
well as — City ¢ San Francisco e St. Louis ¢ Seattle ¢ Spokane « Tulsa. 

Registered Trademark In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 
ponents 
on this 
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Have Proven Their Value | 
IN THE ELECTRICAL APPLIANCE FIELD 


As eye-pleasing decorative trim, of course, 
sleted Waladehd Metal ee cas 
8 are proving t 
(ee lr. value every day ...on the drawing board, the 
ne production line, and most important, on sales 
counters wherever electrical appliances and 
housewares are sold. 


Pre-plated with durable finishes of chrome, 
nickel, copper and brass on base metals of steel, 
copper, brass, zinc or aluminum, Nickeloid 
Metals fit right into standard production tech- 
niques; require no . plating, polishing. 
You just fabricate and assemble. 


On dealers’ shelves and salesrooms, your product, 
incorporating gleaming Nickeloid Metals, catches 
the eye of Mr. and Mrs. Consumer just a little 
faster . . . gets merchants talking sales faster, too. 


Specify Nickeloid Metals, in sheets or coils and 
a variety of patterns and finishes. 















Learn how you can put Nickeloid 
Metals to work for you. 24 pages of 
informative reference material cover- 
ing properties, uses and fabrication 
techniques. 









Sales Offices 


in Mest Principal Cities NICKELOID METALS 


SINCE 1898 


AMERICAN NICKELOID COMPANY 


Peru 3, Illinois 
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tions and that their advice on rating 
is followed. 

4. Laboratory tests alone should 
determine the reliability of oom 
nents of missiles since there are now 
good techniques for imitating Various 
conditions of temperature, humig 
vibration, acceleration and shock 

5. During development, Produc. 
tion and use failure information and 
failed components should be retumed 
to the component designer to get ap. 
propriate corrective action. 

6. Reliability requirements for th 
individual components can be egtah. 
lished by working backwards frop, 
the missile reliability requirements }y 
means of “reliability block diagrams" 
These are devices used to picture 
graphically the part all component 
play in determining overall reliability, 
It is recognized that there must hy 
two kinds of reliability requirement 
for weapons. One for “wanted” oper. 
ation and one for “premature” or “yp. 
wanted” operation. Ooc 


Abstracted from a paper given at a meet. 
ing of the Guided Missile Committee 9 
Aircraft Industries Association at Whit 
Sands Proving Grounds, April 1954. 


Draft Board Policy 
Endangers Nation’s 
Technological Edge 
Dr. John T. Rettaliata, President 


ILLINOIS INSTITUTE OF TECHNOLOGY 


IT 1s Goop NEws that our government! 
and defense officials are becoming 
concerned as a result of the report 
that nearly three times as many col 
lege-trained engineers and _ scientists 
are now being graduated each year ip 
Russia as in the United States. 

This move may bring about correc 
tions in military draft policies,* and 
in some high school curriculum pro 
grams which have been keeping 
young engineers and _ scientists in 
short supply. President Eisenhower’ 
appointment of a special cabinet com- 
mittee to study the problem is a step 
in the right direction. 

America’s past engineering and s¢- 
entific achievements are responsible. 
to a great degree, for its present 
strength, its wealth—and thus its in- 
ternational leadership—and the living 
comforts of its people. Its present abli 
ity to discourage enemy attack wil 
be lost should an aggressor nation 
gain a comfortable margin in tech- 
nological superiority. 

Engineering educators are aware 0 
two factors which are endangering 


* See Editorial, ‘‘Not-So-Selective Service,” Eue 
Te1caAL MANUFACTURING, August 1954, page 79. 
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should - DEPENDABLE INSULATION IS VITAL TO GOOD ELECTRICAL PERFORMANCE 
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= To help us protect our guarantee of 
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the NO BURN-OUT DURING OWNERSHIP 
turned 

et ap we rely on 
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ou G-E PERMAFIL 3255 

— coil insulating impregnant™ 

eal een Maynard R. Andreae, 

—" Sena tide Cate Michigan. 

ements 

tl “In choosing an impregnant for Syncro motors, 
ooec two requirements were paramount: 

mad 1. To help us protect our guarantee against burn- 
sa out during purchaser’s ownership, stator as- 


semblies must have 100% impregnation with 


all components firmly anchored together. 


2. A high-flash-point, low volatile material to re- 





duce employee hazards. ‘“G-E Permafil 3255 


meets these requirements ideally.” 








ent 

cy Where can G-E Permafil benefit YOU? 
— General Electric’s Permafil 5255 is a low-viscosity polyester 
coming oe ‘ . ° ‘ ; 

repor resin ideal for coils subject to high heat and vibration. 
2 Requiring no air for thorough curing, it penetrates deeply. 
sien . ” 
vear converts to a hard, tough film. It offers excellent ‘“‘mileage 
| and its high flash point minimizes hazards. Why not investi- 
correc: +s aie — 
5° and gate G-E Permafil 3255 for your coil impregnant require- 
S pro- ments? Clip and send coupon today for more information on 
eeping ‘ nant 
‘ists in G-E Permafil 3255! 
hower' 
@t COM: fn ae 
; a step F ae 
General Electric Company 
and sc¢i- Section 413-4A, Chemical Materials Department 
’ Pittsfield, Massachusett 
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»* RUBBER 
SPANKS 


Q 
Abrasion resistant rubber paddles 


are easily replaced in new 


taal id — SPEFDpILER 
a 


‘ 





Whirling at 2000 feet a { 
minute, six rubber paddles 
throw sand, crushed stone, 

coal, chemicals, feed, grain, 

salt, sugar, fertilizer and other 
bulk materials . . . wet or dry 
... 47 feet and farther. Most of 
this material, up to 1” 
in size, has a terriffic 


abrasion quality. 


Roth Rubber Engineers Solved This Problem 


Roth engineers specified and formulated just the right rubber to resist this 
tremendous abrasive action. Also solved was the problem of fast, easy, inex- 
pensive replacement. Roth engineers can solve your rubber problems. There’s 
no obligation for Roth technical assistance. Write us a description of your 
rubber problem or your rubber requirements. We'll be glad to help. 


Engineers and Rubber Buyers! 


Write for your free Roth Rubber Sampler. This unusual kit contains actual 
rubber samples with hardness from 5 to 100 Durometer . . . gives ASTM specs 
and lists uses for each sample. Sorry, but offer must be limited to engineers 
and rubber buyers only. 


{ Please ask for Roth Rubber Sampler No. EM-2 





Custom manufacturers of Industrial Rubber Products since 1923 


ROTH RUGBSER COMPANY 


1856 S$. S4TH#F AVENUE * Ccuicagago so 
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the nation’s technological superiogsy 
One is the local draft board policy jy 
some parts of the country of denying 
deferment to graduate students. 
other is the spreading tendency in the 
high schools toward more general 
education programs which Prepare | 
fewer of their graduates to Pursue | 
scientific and engineering studies in| 
college. 

The movement in high schools tot 
ward more general education yj} 
mean that more students will not haye! 
the required background in science’ 
and mathematics to pursue engineer. - 
ing and science programs later in gol. | 
lege. This will further aggravate the 
shortage of engineers and scientists, | 




























Advanced Studies Interrupted 


Generally, college students with 
satisfactory scholastic records are de. 
ferred until they complete their under- 
graduate studies. It is disturbing that 
those students who have the ability 
and desire to pursue advanced 5 
are interrupted, frequently, by the re- 
quirement that they report for basic 
military training. This is serious be-' 
cause the real contributions toward 
fundamental research are made in the’ 
graduate field. The best candidates 
for future scientific leadership must 
have graduate training. Selective sery- 
ice deferments should not be consid.’ 
ered as granting privileges to a few 
people but rather as a means of im 
proving the national security. 

Because many graduate students 
are being drafted, in many instances 
their places in the laboratories of the 
nation’s colleges are being filled by 
foreign students. 

In Russia, the engineering college 
program extends over a 5% year pe- 
riod and contains very little study in 
the humanities or liberal arts field. 
Because of this specialization, the 
Russian graduate gets an education 
equivalent to that obtained by a mas- 
ter’s degree student in this country. 
Furthermore, the Russians use forced 
placement according to the student's 
college major. Furthermore, in order 
to increase their supply of engineers 
and scientists, Russia uses many 
women. It is known that, in 1940, 
women made up about 20 per cent of 
the engineers in Russia; in this coun- 
try, women engineers constitute a 
fraction of 1 per cent of the total. 

In a world of increasingly complex 
technology, where new developments 
are occurring at an expanded rate, it 
is becoming more difficult to prepare 
a student adequately at the under- 
graduate level. Consequently, more 
students should be taking graduate 
courses. If they are not granted mili- 
tary deferments, this is not possible. 
We must keep our technology | 
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. Whooosshh! Jet engines generate a 
powerful amount of heat . . . heat which, 
uncontrolled in flight, would cause disastrous 
metallurgical distortions within the delicately 
balanced engine. So the problem is . . . or 
rather was .. . how to provide a dependably 
accurate means of measuring exhaust tem- 
peratures so that the pilot might have control 
over how hot his jets get. 


And the answer? Special wiring harnesses 
running from engine to instrument panel... 
harnesses now made exclusively with Hoskins 
Chromel-Alumel thermocouple alloys. 


Yes, wherever durability and accuracy are 
required in a thermocouple . . . whether for 
jet engines or industrial furnaces . . . you'll 





find Chromel-Alumel right for the job. Ex- 
tremely durable . . . highly resistant to heat, 
corrosion, oxidation . . . guaranteed to register 
true temperature-E.M.F. values within speci- 
fied close limits. 


That’s only part of Hoskins’ product picture, 
though. Other specialized quality-controlled 
alloys developed and produced by Hoskins 
include: Alloy 785 for brazing belts; Alloy 717 
for facing engine valves; special alloys for 
spark plug electrodes; Alloy 502 for heat 
resistant mechanical applications. And, of 
course, there’s Hoskins CHROMEL .. . the 
original nickel-chromium resistance alloy used 
as heating elements and cold resistors in 
countless different products. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 2, MICHIGAN 


Heating elements made of 

ins Chrome! deliver full- 
rated power throughout their 
long and useful life. 


Sparks fly better, last 
longer in today’s spark plugs 
... thanks to Hoskins’ spark 
plug electrode alloys. 


Hot stuff for hot 
Hoskins Alloy 502 is i 
suited te many mechanical- 
structural applications. 
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One Piece 


TERMINAL LUGS 
AN 659 


SPECIFICATIONS 


Sherman Terminal lugs to AN659 
Specifications for No. 8 to 4/0 
Cable sizes are now being manu- 
factured for prompt delivery. 
Contracted from higher grade 
electrolytic copper, electro tin- 
ned, marked with wire size and 
“Sherman” Trade Mark. 


CABLE SIZES 
8 through 4/0 


Write Today For 
Bulletin No. 3 





COMPARE THESE FEATURES 


One-Piece Construction 

100% Plus Conductivity 

Sight Hole for inspection 

Uniform Barrel Thickness 

Beveled Mouth for ease of cable entry 


Terminals fit all standard Terminal 
Blocks 


Crimping Tool locator spot on barrel 


Angle, Two-Hole, Center - formed, 
ypes as Needed 


Stamped Trade Name—Wire Size and 
AN659 Dash Number 









ELECTRICAL FITTINGS 
Leela e144 oe) FOR WIRE AND CABLE 









coming issues 










Electrical Insulation. 





SY, "Feller Dies 5 ab 


@ Among the feature articles scheduled to appear in 


type metals like aluminum and copper . 
Magnetic Amplifier applications 


product line through Laboratory Testing . . 


evaluation of Voltage-Sensitive 
Capacitors—new components on the horizon that can 
bat for tubes or transistors in a variety of amplifier cir- 
cuits .. . Vinyl Covered Steel—a new type of finish now 
being applied to business machines . . . the how and 


why of Cold Welding Techniques for joining malleable 


.. how to 


select Rectifiers (selenium or germanium types) for 


. a case history 


telling how quality was designed into a well-known 


. also an 


exclusive first hand report of the annual Conference on 
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strong because it is technolo 
is preventing World War III, Russi, 
recognizes the terrible potency of 0 

retaliatory military capacity ; 
possible through technological deyg} 
opments, and this is the principal ia 
terrent to aggression on her part, Wy, 
should recognize that we are dealin 
with a capable enemy which seize 
every Opportunity to improve Science 
and technology. There is no longer g 
comfortable margin in our achieye, 
ments in these areas. Oop 


Intense Sound Damages 
Electronic Components 


ALTHOUGH THE PROBLEM of excessive 
sound is not new to the aircraft indus. 
try, the effect of noise on mechanical 
systems, particularly electronic equip- 
ment, is becoming increasingly impor. 
tant, according to two Armour Re. 
search Foundation engineers at the 
Fall General Meeting of the American 
Institute of Electrical Engineers jy 
Chicago. F. Mintz and M. B. Levine. 
reported that the components wer 
tested in an especially built sound 
chamber and were found to fail or 
malfunction at simulated sound levek 
typical of jet and rocket engines, 

Jet and rocket engines create a sig. 
nificant noise problem. In general, the 
major problem is the effects of noise 
on human beings. However, its effect 
on mechanical systems, particularh 
electronic equipment, is becoming of 
great importance. 

The sound level of jet aircraft ap- 
proaches 150 db at 10 ft from the tail 
pipe when the jet engine is operating 
at full thrust and it approaches 140 db 
in the equipment bay. These sound 
intensities are sufficiently high to af- 
fect the reliable operation of elec- 
tronic components, particularly vacv- 
um tubes. O00 





Correction— 
Plastics Laminates 


IN THE ARTICLE, “Evaluating Dielec- 
tric Properties of Plastics Laminates,” 
beginning on page 95, October issue. 
the captions for Figs. 8 and 9 on page 
100 have been inadvertently reversed 
The caption for Fig. 8 should have 
referred to  glass-silicone laminate 
(BG-261S). The caption for Fig. 9 
should have referred to glass-Teflon 
laminate (GB-112T). ooc 
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DUTCH BRAND SPONGE RUBBER 


Synthetic and Natural Rubber... 


ROLLS * SHEETS *° STRIPS * DIE-CUT FORMS ...TO SPECIFICATIONS 


AVAILABLE IN FIVE COLORS 


DUTCH BRAND Sponge Rubber is available in a wide choice of 
sizes, shapes, thicknesses, densities meeting manufacturing require- Natural Rubber ASTM Specifications 
ments. It meets ASTM specifications and is available in standard No. D1056-52T 
black also brown, gray, red and green ... and special colors No. 3832 Soft Density — RNIT 
where quantity warrants. DUTCH BRAND Sponge Rubber is widely No. 4022 Medium Density RNI2 

d i i forms in manufacturing and can be made to SS ee rtp 
a ae Nee g No. 4031 Hard Density RN14 
meet your specifications. 

Neoprene 
The selection of thicknesses, densities, colors and forms is a big No. 3399 Soft Density $C12 
aid toward meeting varied requirements. Write giving us an out- No. 3394 Medium Density sci4 
line of your needs or send us copies of your specifications and COLORS 
we will furnish samples and recommendations. In many localities 1. Brown = 2.Gray 3.Red 4.Green 5. Black 
DUTCH BRAND Sponge Rubber can be had through your Other colors available where quantities warrant 
Industrial Distributor. THICKNESSES 
1/8 inch to 1 inch inclusive 


VAN CLEEF DIVISION, JOHNS-MANVILLE, CHICAGO 19 
Please send sample of tape for following use: 


Johns-Manville 
DUTCH BRAND 
e R oO oO U Cc T s 


ee ee 
7TE20 WOODLAWN AVENUE oe toon Sone eee 8 a 


Name 

Company —___ settle ctletcipincnstiiaiincsiaa 
ee poncemeecigeeibeebctienemailiodiini 
City 


Distributor 


i ekascivtiaimaernaa a mnaaieaie 
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Stonite Coils 


are Vacuum 
Impregnated 
for longer life! 


tonite Coils 
are Precision 

Wound to 

close tolerances! 


tonite Coils 


have extra duty 
insulation for 
protection against 
Circuit Breakage! 


tonite Coils 


better materials 
give you a 
Cleaner Coil! 
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Metal Statistics 





Some consumers had to pay as high as 38¢, fo, 
copper due to the supply squeeze resulting froy, 
widespread strikes in the industry. Governmen 
buying of lead and zine boosted lead prices ang 
kept zine prices firm. Mercury prices soared to an 
all-time high. Aluminum production held up, 


COPPER: By mid-October, the strikes that had plagued 
the copper industry were virtually all settled. But the results 
of those strikes—the tight pinch in copper supplies—was 
expected to last until the end of the year. And that was 
gloomy news for consumers of copper and copper products, 

Chronologically, the strike situation petered out with the 
settlement of the Chilean labor difficulties which had cyt 
about 10,000 tons of copper that normally flowed into the 
U. S. In Chile, Kennecott’s properties went back to a 
seven-day work week, boosting output from 11,000 to 
15,000 tons per month. Anaconda’s two Chilean properties 
also went on a seven-day work week. 

Meanwhile, American Brass Co. settled its strike jp 
Connecticut and this was followed, quite naturally, by 
settlement of the Anaconda 46-day strike in Montana. The 
strikes at Garfield, Utah—both at the smelter of the Ameri- 
can Smelting & Refining Co. and the refinery owned by 
Kennecott—were settled by mid-October. Loss of copper 
was estimated at 50,000 tons as a result of the strikes in 
the United States. 

But, while the strikes were settled, it looked as if it 
would take quite a while before there would be adequate 
supplies available to copper consumers. Some of the wire 
and brass mills talked of curtailing production during 
the latter part of October because of the shortage of metal. 

Smaller consumers, seeking copper, were forced to pay 
as high as 38c. a lb for electrolytic metal in the outside 
market. This, despite the fact that the big producers held 
firm to their established 30c. price in the face of a dizzy 
London market which skyrocketed day after day. 

The tightening of supply was felt immediately in the 
succession of price advances for scrap copper which rose 
to 28c. for the No. 2 grade as smelters and ingot makers 
vied with exporters for the vitally needed scrap. NEMA’s 
Wire & Cable Section sent a telegram to Secretary of Com- 
merce Sinclair Weeks and the Business and Defense 
Services Administration asking that copper shipments to 
the national stockpile be deferred because of the supply 
shortage and also that copper scrap exports be embargoed. 
There was other pressure on the Government to defer 
copper shipments to the stockpile and ease the plight of 
the consumers who found it difficult to get supplies but at 
the time this report was written, no action had been 
taken, although such a move was expected. 

Meanwhile, brass and bronze ingot prices were advanced 
1.00c. to 1.25c. a lb on October 6. 

The September copper statistics showed an increase in 
primary production but a drop in refined production which 
was not surprising in view of the strike situation. September 
primary output of copper was 61,612.tons compared with 
52,825 tons in August. But refined production was 87,623 
tons, compared with 103,901 tons in August. Deliveries 
of refined copper to domestic consumers were slightly 
lower at 88,947 tons and about 9,900 tons were delivered 
to the national stockpile. At the end of September, stocks 
of refined copper in the hands of domestic producers were 
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down to 47,666 tons, a drop of about 10,000 tons. 

Mill and foundry shipments of copper-base products 
‘ounted to 1,050,000,000 Ib during the second quarter 

or 195 4. according to the Business and Defense Services 

“sdministration. This represents a decrease of 1 per cent 

from the shipments during the previous quarter and is 








< 340,000,000 lb (or 24 per cent) below shipments during | 
or the second quarter of 1953. | 
“ LEAD: If lead consumers thought that the price would 
u remain at the high 14.75c. level, they were in for a sur- 
ad prise. For on October 4, lead producers boosted the price 
an another 0.25c. to 15.00c. New York. 


There was some question after this price boost whether 


| 
the Government would continue taking lead for the stock- | ° e 
ile. But on October 9, the GSA again requested offers of @) rn 4 iced Ol Ss 
ed ‘omestically produced lead and it was taken for granted | 





Its that the Government oe buy the metal at the ee" | 
yas ice. While no official figures were given, it was estimated | b d d 
yas ap circles that the Government bought — 12,000 | Can e pro uce 
ts. in October. For consumers, Government buying meant | : , 
he het ‘he price strength would continue. Had the GSA not | In any quantity! 
put come into the market for lead, there seemed to be no 
the question that the market would have weakened. | , 
a Domestic production of refined lead in August hit 44,- e e 
to 089 tons, as against 35,716 tons in July, a gain of 8273 t 
ies tons. Domestic shipments were 43,402 tons, against 37,195 | © rn i e © i % 
tons in July. Stocks of refined lead in the hands of pro- | 
in ducers were 84,429 tons, a decrease of 8601 tons. ? a 
by U. S. battery shipments totaled 2,479,000 units in ll b d | d 
‘he August, an increase of 191,000 units over the July figure. Wi € € ivere 
eri- 
by ZINC: The zinc market during the past month showed | to you promptly! 
per continuing strength although prices were maintained at (annem ee am 
in old levels. Consumers still had to pay 11.50c. for Prime 
Western zinc, f.o.b. East St. Louis and for a time it looked 
it as if the price might go even higher. Ad e 
ate Government buying of zinc for the stockpile was calcu- t ©) nn ite Ol % 
rire lated to firm the market to a large degree. The GSA came 
ing into the market for zinc on October 6 and it was believed 


tal, that producers did not offer as much metal as in September. are built to your 
Day | arama 


Perhaps hope for a higher price was one of the reasons. 


ide Anyway, consumers were heartened by the fact that the | if ; f 
en specifications! 
zZy It was expected that zinc production in October would | ° 
show a rise over September as a result of resumption of | Why not write today for 
the operations at Anaconda’s Montana properties. Statistics 


ose for September zinc showed that production at 60,072 tons | d it] 1 f ) ; ! 
cers was lower than the output of 71,776 tons in August and d ditional iN) ormation . 











A's was the smallest in many years. Shipments of zinc in Sep- 

om- tember totaled 77,863 tons, compared with 76,584 tons in | e 9 
nse August. Stocks in the hands of producers at the end of | t t 
| to September were 175,482 tons, as against 193,253 at end | re) rn ' e Ol S 
ply of August. 
ed. 
afer ALUMINUM: More aluminum is beginning to flow to 
- of U. S. consumers. The first 1000 tons of aluminum from the 
t at Aluminum Company of Canada’s Kitimat plant was shipped | ; 
een to the United States this month and heralds a new and large | r elep hone 

source of aluminum metal available for U. S. buyers. Exnort 

ced Alcoa’s Pacific Northwest plant at Vancouver, Wash., in- | 7 

itiated a large expansion program which will greatly 4-5949 
in mcrease its wire and electrical conductor cable facili- 
ich ties. In the first four years of operation, this mill pro- 
ber duced some 86,000 miles of power transmission cable. 
vith Under its new expansion program, production will be | 
323 even heavier. ss 
ries Output of primary aluminum in the United States in C l C 
rl pl 125,296 tons. Shipments of 130,668 tons Stonite Ol Orp. 
re exceeded those of any previous month this year. Aluminum | 
cks foil shipments in inom were 14,208,863 Ib, a new all- | ROUTE NO 25 + VASE ee 
ere time monthly high. Net shipments of aluminum mill prod- 
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ucts in August were 184,000,000 lb or 8 per cent a 4 


ELECTRIC Sat set dees che oo of aluminum held at 29.90 m 
HOISTS MERCURY: Spot mercury reached an all-time high oj 


$331 per flask of 76 lb this past month. The supply situa 

tion was so acute that it was said suppliers could y 

ally name their own price for the metal. Meanwhile the 

en 4 C ower GSA issued a statement that no foreign producers hats 

contractual obligations to deliver mercury to the account 

of the U. S. Government under barter or any other king 

of agreement. GSA said that its plan to buy 125,000 

flasks from domestic sources prior to December 3], 1956 
is beginning to stimulate U. S. mine production, 





TIN: Tin enjoyed a quiet month with the spot price oy 
Oct. 8 at 93.625c. as against 93.50c. a month ago, The 
only hectic day was on October 5 when the spot Price 
jumped 2.00c. to 95.25c. as a result of the short-lived dog} 
strike in N. Y. 

U. S. tin consumption in July (last available statistic) 
dropped 15 per cent to 6300 long tons. Malayan tin output 
in July rose to 5739 tons. Indonesian tin exports in August 
totaled 2994 long tons. 


NICKEL: More nickel will be available in the next year, 
International Nickel Co. of Canada will supply the United 
States with 4,500,000 lb of refined nickel during the nex 
ten months. The contract was signed between Inco and 
the General Services Administration in the U. S. Meap. 
while, the U. S. Department of Commerce announced that 
certain nickel-bearing alloy scrap and nickel-bearing cobal 
scrap formerly under strict export quota has been open. 
ended for the 4th quarter. The price of nickel was up. 

| changed at 60c. a lb. 


COBALT: International Nickel Co. of Canada for the 
first time has begun producing electrolytic cobalt at its 
Port Colborne refinery in Canada. Consumption of cobalt 

in the United States during July was 19 per cent below the 
BRasess trave been the reliebic June use, at 494,330 Ib. However, production of cobalt 
power source for Harnischfeger metal was 19 per cent higher than in the preceding month 
Corporation’s well known Zip- There was no change pricewise, cobalt continuing to be 





Over a period of years Doerr 


Lift electric hoist—an outstand- quoted at $2.60 per lb. 
ing materials handling tool that 
increases production, and saves time and labor in industries 
throughout the country. 


MAGNESIUM: The Dow Chemical Company’s Texas 
Division has announced a cut in magnesium production at 
the Government-owned plant it operates at Velasco, Tex. 
The move was prompted by excessive inventories and de 
clining Government needs of magnesium for the strategic 


Doerr Motors are used as standard equipment by many 
of the foremost machinery manufacturers. The advantages 
of using these motors deserve your investigation. 


stockpile. Net shipments of magnesium mill products in 
August were 1,111,000 lb, or 8 per cent higher than in 
July. The price for 99.8% ingot. at Freeport, Tex., held 
at 27c. a lb. 


If you have 


| 

| 

| 

| STEEL: Steel production seemed well on the way to 
| recovery this past month. In a period of two months, the 
| steel production rate rose more than 15 per cent and most 
| observers expect an even higher rate in the next month. 
| 


a particular motor problem 


please let us hear from you 


It is generally felt that the operating rate may be around 
75 per cent by the end of the year. 

Better demand for automotive steel helped boost orders 
and the steel industry gained confidence as it went along. 
Sensitive barometer is scrap iron. The price of No. 1 steel 
scrap went up $8 a ton since the beginning of September. 

The improved demand for steel has been noted in almost 
Electric Corry hp. Standard, or every quarter of the trade. Sheet and striv, bars, and gal 

Designed to Your vanized material are in better call and there has been 4 
me tT i a | pickup in such items as merchant pipe and even plates. 


*TRADE MARK 





DOERR Electric Motors 


from 1/30 to 5 





The outlook was summed up by the president of the 
American Iron & Steel Institute as follows: “This years 
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illuminated signs are attractive and inexpensive 
when they're made with 


“BVENGLO” Polystyrene 


Manufacturer: 
American Sign Co., 
Cincinnati, Ohio 
Extruder: 

K-S-H Plastics Inc. 
High Ridge, Mo. 











KOPPERS 


HE bright panels in this new Budweiser 

sign are made from “Evenglo,” a 
Koppers Polystyrene. This inexpensive 
plastic can be molded or extruded into 
any shape. It’s easy to mill or drill for 
special fittings, too. Colors? “Evenglo” 
can be tinted for any lighting effects you 


want. What’s more, it can be painted or 


Budweiser and Eagle trademarks registered by Anheuser-Busch, Inc., St. Louis, Mo. 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 







silk screened. By varying the formulation, 
the light transmission and diffusion can be 
altered to make signs look bright or soft. 

Illuminated signs and lighting fixture 
panels made with “Evenglo” Polystyrene 
keep their good looks because the plastic 
won’t warp or fade. For more information 


call or write your nearest Koppers office. 





KOPPERS COMPANY, INC., Chemical Division, Dept. EM-114, Pittsburgh 19, Pennsylvania 
SALES OFFICES: NEW YORK * BOSTON * PHILADELPHIA * ATLANTA * CHICAGO * DETROIT - LOS ANGELES 
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STEEL 


Every Kind 
Quick Delivery 


BARS—carbon & alloy, 
hot rolled & cold fin- 


TUBING —seamless & 
welded, mechanical & 


ished boiler tubes 
STRUCTURALS — chan- 
nels, angles, beams, etc. 
PLATES— Many types in- 
cluding, abrasion re- 


STAINLESS — Allegheny 
sheets, plates, bars, 
tubing, etc. 


REINFORCING bar & 
access. 
BABBITT bearing metal 


MACHINERY & TOOLS 
for metal fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants at: New York * Boston 

Philadelphia * Charlotte, N. C. + Cincinnati » Cleveland + Detroit 

Pittsburgh + Buffalo + Chicago + Milwaukee + St. Louis * Los 
Angeles * San Francsico * Spokane * Seattle 


sisting, Inland 4-Way 
Safety Plate, etc. 

SHEETS —hot & cold rol- 
led, many types & 
coatings 





PLASTIC MOLDED KNOBS 


FOR INSTRUMENTS, APPLIANCES, ETC. 
@e@eO© 
~ :\ 
eee. e@ee@@¢ 
6e@0_ 
Z aan me tar 
: © S: & wy 











From Stock Molds « No Tool Charge e Fast Delivery 


Huge selection of shapes, sizes and colors available from Rogan’s 
stock molds. No tool charge, fast delivery. Markings can be 
branded to your specifications. Save time, save money, use 
Rogan’s stock molded plastic knobs. Send for free catalog. 


ROGAN BROTHERS 
8027 N. Monticello Ave., Skokie, Illinois 
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steel output will be among the 10 highest that we haye 
had. . . The output of steel averaged above the level] of 
1947-49 in the first nine months of this year.” 

The nation’s steel production in September was up 104. 
000 tons in September to 6,771,000 tons of ingots and 
steel for castings. Ooo 





Adapting Digital Techniques 


for Automatic Controls 


(Continued from page 143) 





This arrangement makes it possible to digitally re- 
solve shaft positions to any desired accuracy, limited 
only by the practical densities of incremental mark 
detection. Digital mechanical-shaft-position resolvers 
have been constructed with an accuracy of better than 
one part in 10,000, but this is by no means the limit. 

The arrangement shown in Fig. 9 may also be used 
to generate quadrature sinusoidal signals of arbitrary 
frequency and extremely low harmonic distortion, Let 
the Aé pulses come from a pulse generator of selectable, 
but constant, rate. Let the two counters drive digital-to- 
voltage converters. The output of the converters will 
then be quadrature sinusoidal signals whose funda- 
mental frequency depends on the input pulse rate. If 
the count is carried to 10 binary places and appropriate 
converters are used, the peak error in the output signal 
will be approximately one part in 2000, so that the 
total harmonic power distortion will be less than one 
part in 4 million. 

The solution of algebraic relations may be carried out 
as illustrated in Fig. 10, which shows the instrumenta- 
tion of a square-rooting unit. This unit utilizes exactly 
the same component elements as those used in the di- 
vider of Fig. 7. In fact, it will be noted that the data 
flows are identical, except for a single connection. The 
arrangement of Fig. 10 computes the square root of x. 
The rate xf, is applied to count forward. The counter 
output y is applied to two rate multipliers in series to 
generate the feedback rate y*f,. System equilibrium is 
obtained when 


so that : 
y=v72. (13) 
The preceding exposition has attempted to illustrate 
the fundamentals of operational-digital control and to 
point out some of the advantages of this hybrid system 
over more conventional methods. It is well to reiterate 
the fact that the economies possible with and the ap- 
plicability of this approach can best be realized when 
special magnetic and electromechanical components, 
specifically designed for the purpose, are employed. 
Part II of this article will attempt to clarify further the 
fundamentals of the operational-digital system by 
means of detailed descriptions of specific applications 
in industrial control and measurement. ooo 
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just another die casting’... 
or is it? 


@ We think there is more to it than meets the eye 


In 44 years, we have produced many very difficult and unusual 

die castings here at Stewart. However, this is not one of them. 

Though it includes 3 inserts, this is the “garden variety”—the 

kind we turn out every day. But to us, no job seems ordinary, 

because we try to do each one a little better than the last. What- 
ever type of die castings you need—small or large, simple or in- | 
tricate— with or without inserts—count on Stewart to meet your 

most rigid specifications . . . on time. 


SERVICES AVAILABLE. : . 





Designing ¢ Engineering ¢ Die Making 
Metallurgical Control *« Most Modern Die Casting Equipment * Complete 
Machining, Polishing and Assembly Facilities. 

44 years of helping industry to “Make It Better” 





CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE ° BRIDGEPORT, CONNECTICUT, 275 WARREN STREET 


W Ff | va ; DIE CASTING - + 
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will meet 


your V-drive needs 


The chances are better than even that your V-Drive 
requirements can be met in full from the complete 
stocks of Cast Iron and Pressed Steel V-Pulleys, 
Sheaves, V-Belts and drive parts in the complete 
Maurey Multiple and FHP V-Drive lines. If you re- 
quire special sizes or designs of V-pulleys, sheaves or 
parts, Maurey is staffed and equipped to meet your 
needs and stay within your budget. 


On any V-Drive problem the help of widely experi- 
enced Maurey engineers is available to you without 
obligation. A more efficient drive and lowered cost 
often result from a Maurey engineering analysis. 


Write us of your 
V-Drive problem ... 
today. Ask for Maurey 
FHP and MULTIPLE 
V-Drive Catalogs. 














Multiple Reprints 
at Quantity Prices 


e For each of the six design compendiums now 
available (see reviews on page 247) the supply 
now on hand is sufficient to fill modest quantity 
orders. Since handling expense is a relatively 
large cost element, grouping of orders makes 
possible substantial savings per copy. To further 
reduce cost, accounting and invoicing operations 
involved in open-account billing are eliminated by 
requesting remittance with order. 


Prices per copy given in the table below are for 
single shipments in the quantities shown on orders 
accompanied by remittance. 


Quantity per shipment 

Title 1 5 25 
Magnetic Amplifiers 2.00 1.35 L110 
Servo System Design 2.50 125 100 
Engineering Testing 250 150 125 
Printed Circuits 2.00 135 1.10 


Electro-Hydraulic Control 150 1.00 0.85 
Automatic Production 2.00 135 1.10 
Special Package—One of 

each of above titles 10.00 


Send orders with remittance (including 3 per 
cent sales tax for New York City deliveries) to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Prices given above include shipping charges. 
Be sure to enclose address to which shipment is 
to go; make checks payable to The Gage Publish- 
ing Company. Orders at these prices can be filled 
only when payment accompanies the order. 


TS 
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NEW — MARCO 





Never before have so many desirable characteristics been built into a motor 
at so low a price to you! 


FIRST: 


PLus: 


FINALLY: 





The new design Marco Permanent Split Capacitor Motors give you all 
the advantages you’ve enjoyed in Marco Shaded Pole Motors — absence 
of any troublesome moving parts, switches or relays — provision for 
1, 2 or 3 speeds in windings or speed control by external rheostat — 
the famous Marco dependability and long life. 


(1) vertical, horizontal or inclined mounting, due to extra-large 
bearing surfaces, Nylon thrust surfaces and improved oil recirculation 
system; (2) Quietness far beyond the famous “Hushed” Marco shaded 
pole motors; and (3) most important, equipment can be designed for 
lower running current to meet the proposed National Electrical Code 
(for window air conditioners) in 1/20 to 1/3 H.P. motors. 


This higher electrical efficiency and power factor means: (1) lower 
power consumption; (2) reduced external wiring requirements; and 
(3) cooler operation. 


WRITE TODAY FOR COMPLETE DATA. 


NOVEMBER 1954 


TYPICAL PERFORMANCE COMPARISON 


CO INDUSTRIES, Inc. 


788 Terrace Bivd. *< Depew, New York 


Permanent Shaded 
Split Cap. Pole 





Quality Motors 
“tailored” to your 
product at 
ready-made prices. 
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No matter where it’s bound 
SHIP IT WIREBOUND! 
ahd Slash Damage Claims 





Consult our engineers 
on all your molding 
problems. 





%& METAL-PLASTIC 
ASSEMBLIES 
* PLASTIC 


PAINTING 
If damage claims are giving you 


_ * NYLON MOLDING 

(ewer tott trouble. . . look into Wirebound Boxes 

oer or Crates. Wirebounds give your — er Fa ee 
Gre product better protection because they la 3135 W GRAND AVENUE e@ CHICAGO 22, ILLINOIS 

- are tailor-made for the contents — 

strongly built to take it. Their high —_ 

strength steel and resilient wood 

construction absorbs jars and jolts — 

protects without adding costly weight. 

No matter what your product’s 

size, shape or weight, Wirebound 

design flexibility provides countless 

combinations that will carry the most 

difficult loads. So, if you want to slash 

damage claims and assure safe arrival 

— be sure to ship Wirebound. Get the 

whole safety-in-shipping story from 

a Wirebound Sales Engineer. 


















TT 
SST ibd 


BOXES & CRATES 


MAIL THIS COUPON NOW / 


gp aseere Sm mmr a ene ee eee me a ee ee me ee ee ee 








sea lea OU 


I eerie inion 





t 
! ' 
{  WIREBOUND BOX MANUFACTURERS ASSOCIATION ! 
; Room 1150, 327 South LaSalle Street, Chicago 4, Illinois ' 
' ( Have a sales engineer give me the whole story ; 
C) Send me a copy of “What to Expect from Wirebounds” i 
' Name = sa 3 
: ; i PULP PRODUCTS DEPARTMENT 
' EE Se ee ' 
i t 
{ Address ea ' 
; ' 

' 
! i 


ELECTRICAL MANUFACTURING 












as sene 
aoe Rosny 
Smee . 


rn . 
fh 2 
w = nah 






*“Tomorrow’s”’ 
Til ee 


rua 


» Kansteel | 
ELECTRICAL CONTACTS 


The switch, the rheostat, the relay, the circuit breaker . . . continually refined 


a ig 


since the early days of electrical controls . . . sti// depend on 
the electrical contacts for their proper function . . . will continue to 
depend upon them for their further improvement. 

Because meeting the demand for these vital components has been 
Fansteel’s business since 1914, the chances are that the electrical contact you 
need has already been developed by Fansteel. If not, you can depend 
on the know-how and the production facilities of Fansteel to have 
it for you quickly, precisely, economically. 

Ved a 


2 - 
Z : 
ba LUM Oligo e. 


FANSTEEL METALLURGICAL CORPORATION North cHicaco, 11tINo1s (ERE 







A reference text 


ae Since 1914, World’s Largest Producer of Electrical Contacts 


for engineers 
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POWER SUPPLY 
DEPENDABILITY! 


The newest of the fine line of 
portable SIGNAL FANS, the 
SIGNAL Jet Stream shown 
here features the famous Stout 
Heart motor and is built for 
quality performance over a 
long fan life right down to the 
power supply cord which is, 
of course, a PHALO Cord! 


Take this production signal 
from SIGNAL .. . get the 
PHALO Cord story from your 
PHALO representative . . . ask 
us for his name. 


Remember PHALO is in the 
current picture to stay! 


PHALO PLASTICS CORPORATION 
COMMERCIAL & FOSTER STREETS *© WORCESTER, MASSACHUSETTS 


Southern Plant: Monticello, Miss. 
insulated Wire and Cables — Cord Set Assemblies 
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PROGRAM TIMERS 


You can depend on time signals 
automatically operated by Zenith 
Program Timers. Set off bell, 
buzzer or light on schedule 
to control performance . . . time 
your product operation to the 
split second. 


Precision-Engineered . . . 


Zenith Program Timers automatically operate time signals at 
any 5-minute period of the 24 hours. Duplex Model permits 
22-minute periods. Simply set and forget . . . these me- 
chanical timekeepers do the job. Ideal for various applications 
in: factories, chemical and processing plants, schools, hotel 
watchmen reporting systems, etc. 


Zenith makes a complete line of Timers, Switches, Starters . . 
special automatic controls made to order. Write today for free 
catalog and money-saving quantity prices. 


ZENITH ELECTRIC CO. 


West Walton Street Chicago 10, Illinois 





the BALL with the 
ARMORED HEART*™ 


— HARDENED & TEMPERED CARBON STEEL 


It is . 

ADAPTABLE to many uses— 
PRECISION MADE and held to 
tolerances of .0001 inch— 
DEPENDABLE and EFFICIENT under 
demanding conditions — PER- 
FECTLY PACKAGED IN TINS to 
prevent loss and contamination in 
shipment or storage. 






Depth of 
Case 








* Only Abbott makes the Ball with 
the Armored Heart—the carbon 
steel bearing ball which is DEEP 
HARDENED and TEMPERED for 
maximum life, shock resistance and 
load-carrying ability. 


BALL COMPANY 
Hartford 10, Conn 


ABBOTT 


ailroad Place, 
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metal and money for you! 


Retaining rings saved material and assembly time on this 
finely made rheostat. They continue to save money both 
for Hardwick Hindle—the manufacturer—and for its cus- 
tomers. 

Looking at this application you may say it was obviously 
a “natural”, but there are literally thousands of cases where 
retaining rings can save as much or more. 

Examine your machines and products to see where the 
use of these inexpensive modern artificial shoulders can 
cut your costs too. 





It is needlessly expensive and wasteful to hold a mecha- 
nism in place with unnecessarily big shoulders or collars, 
or to temporize with small cotter pins etc., etc. 

Let us show you how these high grade steel rings can 
do a thoroughly efficient job, saving money for you as 
well as for your customers. 

More and more applications of retaining rings are being 
made every day. 


Write today for descriptive folder. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ° 


NOVEMBER 1954 


MILWAUKEE 2, WISCONSIN, U. S. A. 








J-i. Cc. WIRING BOXES 


of Sensationally New Design 










Removable panel plate 
simplifies mountin, ng 
terminal strips an 
eliminates bolt holes 
through bottom of box. 













Write for 
literature or 
memo sample. 


Standard sizes are: 
se z3" 


HOFFMAN 
ENGINEERING CORPORATION 


Designers —Fabricators of 
Sheet Metal Enclosures 
nate ana eee EM-23 


16” x 14” x 6” 
Any other size can 





Splash-proof and dust-proof 


Water, oil or dust cannot get into these 
rugged steel wiring boxes. THEY compy 
WITH J.I.C. ELECTRICAL SPECIFICATIONS 
FOR JUNCTION BOXES. No screw holes in 
cover and no knockouts to admit liquids, 
Cover can be removed by loosening one 
exterior screw. Neoprene rubber gasket on 
cover provides tight seal. Note removable 
panel plate and external mounting feet, 


Ideal for machine tool wiring 


Oil, chips or water in the control circuit can 
cause costly machine “down time”. Hoff. 
man J.I.C. wiring boxes help eliminate this 
trouble. Many machine tool buyers now 
demand that electrical controls and termi- 
nal strips be enclosed in oil-tight boxes, 


Beautifully finished 


in a durable baked enamel grey hammer- 
tone paint. Ford, General Motors and 
Chrysler are some of the users of these new 
junction boxes. 










+ QUALITY-CERVICE-PRICE 
You get all tue when you Apecily 


AKRON PORCELAIN 





~ the KING 
ms) of NUTS 
Cy 


ee 





Sure, | come in all 
standard and ready- 
made sizes but my specialty 




















is the Tough-Nut require- COUNT ON 
ments you need to do an NUTS? 
exact job. The next time COUNT ON 


you're “on the spot” for 
special nuts, let me show 
you the answer to 
your problems without 
obligation. I’ve been 
serving special nuts 
to industry for many 
years. 


emPY 





A modern plant with years of engineering 
know-how to meet your individual requirements. 
Send us your blue prints and specifications. 


TFIELD METAL PRODUCTS CO., INC 


AKRON PORCELAIN CO. 


2725 CORY AVENUE e¢ AKRON 14, OHIO 





340 ELECTRICAL MANUFACTURING 












SYVTRON 













... On design, installation and op 


Each piece of Syntron Equipment is a complete unit. Can be 





» ELECTRIC 
) VIBRATORS 


ORIGINAL EQUIPMENT 
gives you a headstart .. . 


Infra-red 
HEATING 
PANELS <« 


VIBRATORY 
FEEDERS 


> SELENIUM 
RECTIFIERS 


[) HOPPER 
CONTROLS 


operated individually or incorporated into automatic production 
systems. Simplifies design problems by eliminating the usual 
collection of extra accessories. Positive, practical hook-up ar- 
rangements permit easy installation and inspection. 


ELECTRIC 
VIBRATORS 


Keep even the most stubborn ma- 
terials flowing freely through bins, 
hoppers and chutes. Deliver 3600 
controllable vibrations per minute 
to prevent clogging, arching or 
plugging of hard-to-move mate- 
rials. Prevent equipment damage 
by eliminating manual methods for 
loosening bulk materials. 






* 
— 

Ki 
4 


H W rite 


It 
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VIBRATORY 
FEEDERS 


Provide controlled feeding of most 
bulk materials from fine powders 
to heavy lumps. Finger-tip control 
of feeding rate permits handling 
at speeds from a few pounds to 
hundreds of tons per hour. 


SELENIUM 
RECTIFIERS 


Metallic, dry cell rectifiers that are 
almost indestructible for rough, 
severe service. No moving parts, 
high current capacity for nearly 
any installation requiring instan- 
taneous a-c to d-c conversion. 


For Complete Miniature 
Catalogue—F REE 







INFRA-RED 
HEATING PANELS 


For industrial heat processing, heat 
by direct radiation, do not use re- 
flectors. Throw flat, intense heat 
pattern directly on the work. 
Operating efficiency remains the 
same regardless of length of pro- 
duction run. 


SHAFT 
SEALS 


Mechanical, self-lubricating, pres- 
sure balanced seals that prevent 
leakage of liquids and gases 
around the rotating shafts of 
pumps, turbines, compressors, etc. 


490 Lexington Ave. 


PARTS 
FEEDERS 


SYNTRON COMPANY 


























eration 
~~ 


PARTS 
FEEDERS 


Completely automatic, single file, 
oriented handling of small parts of 
practically any shape or material, 
Feed parts at controllable speeds 
for assembly, inspection, packag- 
ing and other operations. 


HOPPER 
CONTROLS 


Flow Control Valves that provide 
positive shut-off or wide open 
pouring from bins, hoppers and 
chutes. Hopper Level Switches 
that maintain the maximum or 
minimum amount of materials in 
bins and hoppers. 





Homer City, Pa. 

















PARKER USES 2 MEANS TO 1,END 


PARKER 
SALES ENGINEERS 


CHICAGO 49, ill. 
Ollie J. Berger Company ¢ 2059 East 72 Street 


CINCINNATI, Ohio 
Williom H. Broxterman * 2174 Buck Street 


DETROIT 35, Mich. 
Hodgson-Geisler Co. ¢ 18917 James Couzens 


GIRARD, Penna. 
Daniel F. Marsh « 35 Chestnut Street 


METUCHEN, N. J. 
Girard L. Palmer ¢ 97 Spring Street 


SYRACUSE, N. Y. 
J.C. Palmer « 712 State Tower Bidg. 


BELLEFONTE, Penna. 
Warren G. Olson ¢ 420 East Linn Street 


Low cost—consistent with high 
quality—was the primary objective 
in producing important component 
parts for the popular lawn sprinkler 
made by Eastern Machine Products 
Inc. Parker gained this objective by 
making the end bracket, actuator 
housing, crank, and water wheel of 
aluminum die castings. The bush- 
ings inside the housing are bronze 
alloy sintered metal. The end 
result: component parts that meet 
every specification at lower cost. 


This example emphasizes an 
important point about Parker ser- 
vice. No matter what your require- 
ments in either die castings or 
powdered metal, Parker has the 
skill, experience and facilities to 
provide either or both. This un- 
divided responsibility has saved 
money—and_ solved problems— 
for many users. Your problem may 
be one that Parker can solve in like 
manner. Just call the nearest Parker 
sales engineer listed at the left. 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pa. 


PARKER 
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ALUMINUM and ZINC 


die castings 








5 idea starters for product 
improvement in Metallized Glass | 


In each of the components 
shown here, the unique proper- 
ties of metallized glass have 
helped solve a design problem 
and make a better product. 

A basic idea starter is the 
Metallized Glass Enclosure 
Tube. You see six of the many 
available sizes at the right. 


You can use these tubes to 
hermetically enclose many 
kinds of components. Such en- 
closure gives the components 
performance characteristics 
they otherwise do not have. 

Corning’s metallizing process 
makes possible a true hermeti- 
cally sealed enclosure. Com- 
ponents encased in metallized glass enclosures are impervious 
to moisture, moulds, and atmospheric changes. Assemblies 
complete with end caps are capable of withstanding severe 
temperature changes. Glass has excellent electrical character- 
istics, and its transparency permits visual inspection. Bond 
strength for metallizing used on enclosure tubes has been 
measured at 1500 to 2000 pounds per square inch. 


These characteristics can perhaps broaden your use of some 
product, expand its performance limits, or reduce servicing and 
minimize breakdown possibilities. 

Illustrated below are other applications of Corning’s metal- 
lizing process. If none of them exactly meets your needs—or, 
if metallized glass characteristics suggest solutions to other 
problems, write us your requirements. Chances are, we'll be 
able to help you. There is no obligation. 








Cycles as 
thermostat 





Cuts out 
at over 
temperature 





CORNING METALLIZED GLASS IN- 


METALLIZED GLASS INSTRUMENT 
DUCTANCES are made with a pre- 


WINDOWS are made of both 









an cision that guarantees duplication tempered and untempered glass Stays out until 
: within close limits. When used in with metallized bands on the manually reset 
T= either FM or TV circuits, you edges. They can be easily soldered y 
ee can be sure that they will contrib- into a bezel to form a hermetic 

ute negligible drift even under seal. Available in sizes and shapes 

al t at She \. t et Ss. . * . 

or ee ne enna a Combines temperature control with single pole 
he switch. Current is automatically cut off and 
to switch is locked in open position if tempera- 
n- ture at any dial setting, through any cause, 
ed exceeds temperature range of control by ap- 
- proximately 7% in liquids or 12% in air. 
ay Switch remains open until closed by manual 
ke reset button. Design permits mounting control 
er in any one of four positions. Standard size 
ft. bulbs and capillary tube lengths give great 

MIDGET TRIMMER CAPACITORS are = METALLIZED BUSHINGS AND a to meet required heat ranges and 

available in standard types from STANDOFF INSULATORS for hig i i j } 
a. 0.5 to 12.0 mmfds., or they can be voltage applications. Bushings can instal ation needs. In direct or reverse acting 


C 


designed to your requirements. 
Temperature coefficient for brass 
core units is approx. 200 ppm/deg. 
C.; for invar core units, approx. 50 
ppm/deg. C, 


provide hermetically sealed insula- 
tors for high voltage transformer 
and capacitor terminals. Standoff 
insulators are made of tempered 
low loss glass. Both can be fur- 
nished in special sizes. 





models. Write for Catalog. 


Kobe hawFulton 


® CONTROLS COMPANY 


ROBERTSHAW THERMOSTAT DIVISION, YOUNGWOOD, PENNSYLVANIA 





7 CORNING GLASS WORKS, CORNING, N. Y. 


New Products Division 
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CUSTOM 
PUTT ay 
UN Laas 





Here is an example of the type of equipment we can 
build to specifications for research, laboratory or 
experimental work. This Acme Electric custom built 
transformer has a primary that can be varied from 
12 volts thru 115 volts, with a frequency range 
from 7 cycles thru 60 cycles. Nominal output volt- 
age, 33,000 volts. 


This unit was built for use in connection with high 
voltage -electrostatic separation and collection of 
various types of atmospheric particles. 


Designing a Dry Type transformer in this voltage 
class that provides safe and efficient performance, 
is another notable example of Acme Electric trans- 
former engineering. 


ONE OR A MILLION — 
ACME ELECTRIC CAN MAKE THEM 
And, if you need high quality constructed trans- 
formers in production quantities, we can supply 
them. Television, electronic, oil burner ignition, 
luminous tube, stepdown, control transformers, volt- 
age adjustors, cold cathode ballasts. 


v 


ACME ELECTRIC CORPORATION 
3511 WATER ST. CUBA, N.Y. 


West Coast Engineering Laboratories: 
1375 W. Jefferson Boulevard, Los Angeles, California 


in Canada: Acme Electric Corp. Lid., 50 Northline Rd., Toronto, Ont. 
Pe = 

Aemoail= Electric 
iene 6 6SlUelUmUURUCUNM UES A OS 


SAL 








Pre-wired 
Miniature 
AC Outlet 





Comes to you prewired to your Specs 
— can make up in cables for your devices 


ALMOST ANYTHING CAN BE IMPROVED 


BY AN AC CONVENIENCE OUTLET. 





Let this new Alden Outlet improve your product. 


It’s ‘‘world’s smallest’ — fits into any design — LATHE 
assembles fast by simplest possible techniques. For Power 
Attachments, 
TAKES ABSOLUTE MINIMUM SPACE—ASSEMBLES FAST sighing 
-— ty So simple to connect with wire nuts or 4 
solder — and for a few pennies you've v 
°c 4 added a valuable feature. #402ACC, MIRRORS 
Mounting 16 ga. leads prewired to your specs, For Shavers, 
Opening #402ACL, 14 ga., 15 amps, UL ap- Hair Dryers 
Only .734" proved. Also #402ACE with solder —; 
tabs. Ci; } 
a SEND FOR FREE SAMPLE Vi 
— or send for 13 assorted Alden minia- TE 
Rivets, ture outlets of 4 types to fit practically ct 
inane any installation or production problem. Equipment, 
Ask for Laboratory Work Kit #18, $1.50.  Trousie ras 









1125 N. MAIN ST., BROCKTON 64, MASS, 


Hipen Praopucts Company 








SIMPLEX 


WIRE ano curres 


e Clean Cutting 





e Precision Stripping 
e Fast Working 
e Easy Operating 





e Rapid Setup 


Our production wire strippers and cutter will strip and cut to length 
all types of insulated wires including parallel lamp cord and heater 
cord, also cables 1” maximum diameter, in one easy operation. Send 
sample wires and have your stripping problems engineered by Wenco. 


ASK FOR YOUR COPY OF NEW BULLETIN 
WENCO MANUFACTURING CO. 


WIRE STRIPPERS AND CUTTERS 
DIES * STAMPINGS * SPADE BOLTS 


e Low Cost 


SIMPLEX 
TOOts 


1936 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 
eT 
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The handle’s your customer’s first contact with your product. Many 
times the sale can be made—or lost—at this crucial moment. 
Your designers know how to design sales appeal into a handle. 


KURZ-KASCH ‘‘handles’’ 
, Help them hold on to their design by bringing it to Kurz-Kasch. 


RS other Dominion Products, too! 
Dominion Electric Corporation does. Over the past few years, 
Dominion has repeatedly turned to Kurz-Kasch for their custom 
phenolic handles. From coffeemakers to wafflebakers and sand- 
wich grills, Dominion found K-K engineers able, ready and willing 
to engineer and mould phenolic handles—light, low cost, with 
heat insulation aplenty and lots of sales appeal! 


To boost your sales appeal, let Kurz-Kasch “handle” your product. 
Write, wire or phone today for more complete information con- 
cerning K-K custom moulding. 


KURZ-KASCH 


Specialists in Thoune-Setting Plastics for 37 years 


Kurz-Kasch, Inc. * 1419 S. Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Mt. Vernon MO 4-4866 ® 
Rochester, Hillside 4352 © Chicago, Merrimac 7-1830 °® Detroit, 
Jordan 6-0743 @ Philadelphia, Hilltop 6-6472 © Dallas, Logan 5234 
@ Los Angeles, Richmond 7-5384 @ St. Louis, Parkview 5-9577 ® 
Atlanta, Exchange 0414 ® Toronto, Riverdale 3511. 

EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-7751. 
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The Ultimate 
in Labeling 








PRODUCT IDENTIFICATION 

Any size or shape...ina variety of eye- 
catching colors with matte or shiny 
finish. Metal-Cals give prestige to prod- 
uct identification. No holes to drill — 
no screws or rivets to mar the surface. 


OPERATIONAL INSTRUCTIONS 


Weather tested from -100°F. to 
300°F., government-approved Metal- 
Cals withstand extreme surface abra- 
sion. Metal-Cals keep your instructions 
or diagrams like new forever. 


DIAL CALIBRATIONS 

Metal-Cals insure clarity in detailed 
reproduction. Ideal for the finest let- 
tering or circuit detail for wiring 
diagrams . . . panel markings . . . com- 
ponent parts and finished assemblies. 








eer 


permanent nameplates of anodized aluminum. 


are the self adhesive, 


Metal fel adhere to any smooth sur- 


face ...may be die cut to any shape. 


Metal [als are applied easily in seconds 


Write for FREE SAMPLE 
| TEST the advantages of METAL-CAL 


Le 


Manufactured by C & H Supply Co. 
415 E. Beach Avenue, Inglewood 3, California 









I acter Deena emctiecnarenececcnceeeneenchoemescnigeemee cena 





Address 


| 
| 
| 
| Company. 
| 
| 


EES i eee 
*T.M. Reg. U.S. Pat. Off. 
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Go Get the Axe 
There’s a Fly 
on Baby’s Knee 
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6026 FERNVIEW AVE., CHNCINENATI 19, OHO 
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Observe and Measure... 


Grid and plate waveforms of amplifier are dis- 
played on common time base for accurate com- 
parison. Grid waveform (top) observed on 100 
millivolts full scale; plate waveform (bottom) 
observed on 100 volts full scale. Illuminated cali- 
brated scale facilitates both visual observation 


and analysis of oscillogram. 


DUMONT TYPE 322-A 








Dual-Beam Cathode-ray Oscillograph 








pe Continent 


p WRITE FOR 322-A BROCHURE 


Observe and accurately measure two signals simultaneously 

on a single cathode-ray tube screen with the new Du Mont 
Type 322-A Cathode-ray Oscillograph. 

In addition to the well-known advantages of observing 

the true relationship between two signals on the same screen, 
Du Mont offers built-in, accurate amplitude calibration of 
each of the two channels in the new Type 322-A. Push-button 
calibration, plus an illuminated scale permit rapid, 
convenient, wide-range voltage readings of signals. 

The accuracy achieved in the new calibration system 

of the Type 322-A results from the use of the newly developed 
Du Mont Type 5AFP- tight tolerance cathode-ray tube. 





FEATURES 





@ High-accuracy, dual-beam Type SAFP- Cathode-Ray Tube. 


@ Essentially two complete time-tested Type 304-A cathode-ray 
voltmeters in one cabinet. Ranges of measurement from 100 
millivolts full scale to 1000 volts full scale. 


@ Expansion to 5 times full scale vertically and 6 times full scale 
horizontally. 


Sweep ranges from 2 cps to 30 KC compatible with frequency 
range of d.c. to 10% down at 100 KC. 


New concentric knobs for easy manipulation and accurate resetting. 


Illumination of special calibrated scale can be varied for 
viewing and photography. 


INSTRUMENT DIVISION + ALLEN B. DU MONT LABORATORIES, INC. - 760 BLOOMFIELD AVENUE, CLIFTON, N. J. 


NOVEMBER 1954 


347 












WE MAKE THE KIND 
OF INSULATORS 


YOU NEED! 


Universal Porcelain Insulators are custom made, exactly to the dimensions 
and the required performance specified . . . in any quantity desired. High 
resistance to shock is an outstanding feature of all Universal Insulators. 
Additional advantages include high dielectric strength, resistance to flash 
over; ability to withstand moisture, fumes, acids, heat and cold. Your 
inquiry will receive our prompt attention. 


mae UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 


Anewhi ighspeed 
L uction : 









Designed for 
lines 


@ Rapid soldering speeds 


@ Tips small enough (%” dia.) for 
work in confined quarters 


@ Special double baffle arrangement 
maintains comfortable handle tem- 
peratures 


Flared hardwood handles afford 
fatigue-resistant grip, while pro- 
tecting fingers from contact with 
hot portions of tool. 


New high speed e 
models also available 

in 200 watts, with 

either 3,” or '/2” dia. 

tips. 


FAST production 





Ideal for radio, television and electronic assembly work. Designed 
by the makers of the famous line of VULCAN soldering tools and 
“Even-Dip” solder pots for printed circuits. 


VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 
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Model ] OVA 


One of the Ten Models of ALL AMERICAN 
Vibration Fatigue Testing Machines 

The “10VA” produces vibration vertically in simple har. 
monic motion—from 10 to 55 cycles per second on auto- 
matic control and from 10 to 60 c.p.s. on manual control, 


Table load capacity 10 lbs. at 10g. 


factor. 


Has 50% overload 


Tests components, assemblies, products—exposes 


danger points—forestalls failures in the field. Simple to 


operate. 


Also models 





rion’ 


A veans 


Manufacturers of 


All American Precision Die Filing Machines 


Essential for today’s inspection, testing, research, 
with horizontal table motion. 


Send for 
Bulletin 551. 


ALL AMERICAN 


mh aa ee 


8028 Lawndale Avenue, Skokie, Ill 


OPHAR 


WAXES 


~>+..COMPOUNDS 


Zophar Waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot 
electronic and electrical equipment or 
components of all types, radio, tele- 
vision, etc. 


Cold flows from 100°F. to 285°F. 
Special waxes non-cracking at —76°F. 


Compounds meeting Government spe- 
cifications plain or fungus resistant. 


Let us help you with your engineering 
problems. 


ZOPHAR MILLS, 


INC. 


112-130 26th Street, 
Brooklyn 32, N. Y. 
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New Coil Winders Aid Production Flow 
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The Leesona No. 107 Automatic Coil Winder 
winds 4 to 30 paper-insulated coils in stick form 
ieubamneaie Candie wire sizes from No. 19 
to No. 42 (B&S). Automatic operation elimi- 
nates human error, and the smooth electronic 
drive reduces wire breakage to a minimum. 
Standard Motor Products’ installation of fast, 
accurate No. 107 machines is speeding produc- 
tion of Blue Streak and Standard ignition coils 
(inset). 


Please send me 


coil winding machinery. 


FOR WINDING COILS 


IN QUANTITY... ACCURATELY Nam@.cocccccccccccccccccccccece 
..- AUTOMATICALLY ...USE COMBINE i ods contin cantiseentdnace 
UNIVERSAL WINDING MACHINES ivicesGiercnphrencwesenss¥iss 
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Standard Motor 
Products Inc. uses 
Leesona No. 107 Automatic 
Coil Winders to integrate 
production output 


Once again Leesona Coil Winders 
prove their ability to deliver faster, 
more efficient performance. 

Here is what H. A. Rosenstein, V.P., 
of Standard Motor Products Inc., Long 
Island City, N. Y., has to say about 
their No. 107 Coil Winders: 


**Perfect timing with our produc- 
tion schedule has been achieved by 
the installation of Leesona No. 107 
Automatic Coil Winders for wind- 
ing our ignition secondaries. Re- 
sults have lived up to every expec- 
tation. The new Leesona No. 107 Ma- 
chines are great performers. Their 
automatic operation gives us exactly 
the precision accuracy we want — 
plus perfect coordination with our 
general production flow.” 

Reports like this are familiar stories 
wherever plants have modernized with 
Leesona No. 107 Coil Winders. And 
they give you a good idea of how these 
advanced machines can benefit your 
own coil winding operations. 


Get All The Facts 

on the Leesona No. 107 Coil Winder. 
Send the coupon for a new, illustrated 
bulletin describing how every feature 
is designed to produce compact, uni- 
form paper-insulated coils — in fastest 
time — with minimum operator atten- 
tion — at lowest cost. 

Read how you can step up your coil 
winding production to new, profit- 
boosting efficiency — with the machine 
that’s the last word in automatic coil 
winder design. The coupon also lists 
other helpful coil winding information. 
Why not check and mail it today? 


UNIVERSAL WINDING COMPANY 


P, O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 211 


[| Bulletin on the Leesona No. 107 Automatic Coil Winder. 
{ ] Condensed catalog of Leesona Winders. 


[] Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
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Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTUR- 
ING and which are used in the design, engineering and manufacture of electrically operated 
machines, appliances and equipment—a monthly service to readers and advertisers. Always con- 


sult latest issue. Expanded data may be secured from advertisements. 
additional information which is available, upon request. 


Reader Service. 


Address—John A. Campbell, 


Publisher will supply any 
Director, 





ACTUATORS, BALL-SCREW 


Cleveland Pneumatic Tool Co., Dept. 
H-104, 3781 E. 77th, Cleveland 5, Ohio 


ADHESIVES 


Aluminium Co. 
Pittsburgh 19, Pa. 
Armstrong Cork Co., 


of America, Alcoa Bldg 


7011 Ingersol, Lan- 
caster, Pa. 
Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., New 
York 17, ¥. 


N. 
Borden Co., Chemical Div., 5000 Summer- 
dale Ave., Philadelphia 24, Pa 


Durez Plastics & Chemicals, Inc , 1311 
Walck Rd., N. Tonawanda, N. 

Koppers Co., Inc., Chemical Div., Dept 
EM-114, Pittsburgh 19, Pa 

Minnesota Mining & Mfg. Co., St. Paul 


6, Minn. 
Van Cleef Bros., 
Chicago 19, Ill. 


ALUMINUM. 


Aluminum Co. of America, 
Pittsburgh 19, Pa. 
Federated Metals Div., 


Inc., 7800 Woodlawn, 


See also Castings. 
Alcoa Bidg.. 


American Smelting 


& — = 120 Broadway, New 
York 5, zs 
Revere aie * Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 
AMMETERS. See Instruments. 
AMPLIFIERS, ELECTRONIC 
Aerovox Corp., New Bedford, Mass. 
Atlas Coil, Inc., Cottage, Derby, Conn. 


Avion Instrument Corp., 299 Highway No. 
17, Paramus, N. J. 

Bogue on Co., 60 Iowa Ave., 
son 3, } 

Bristol Co., Waterbury 20, Conn. 

Constantine Pngineering Laboratories Co., 
P.O. Box 471, Mahwah, N. J. 

Doelcam Corp., Soldiers Field Rd., Boston 
35, Mass. 

Federal wegen eos Bette Cmp.. 100 
ci land Rd., Clifton, N. J. 
aaa ae . Inc., 1736 Weir- 

a 


Pater 


Freed Transformer Co., 
field, Brooklyn 27, 
General Electric Co., Apparatus Sales Div., 
1 River Rd., Schenectady 5, N. : , 
Industrial Test Equipment Co., 55 E 

llth, New York 3, N. Y. 


Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif. a. 

Kearfott os Inc., 1378 Main Ave., Clif- 
ton, N. 

Keystens | sbodeets Co., 904-06 23rd, Union 
City, N 

Leach Relay Co., _ Avalon Bivd., Los 
Angeles 3, Calif. 

Librascope, Inc., 1607 Flower, Glendale, 
Calif. 

Magnetic Amplifiers, Inc., 632 Tinton 
Ave.. New York 55, N. a 

Magnetics, Inc., Dept. EM-14, Box 308, 
East Butler, ‘Pa. 

Nothelfer Winding Laboratories, 111 Al- 
bermarle Ave., Trenton 8, N. J. 

Sanborn Co., Cambridge, Mass. 


ome Corp. of America, New Hyde Park 
, 4 

euneasbane, Inc., 500 Ave., 
Garden City, L. IL. N. 

Southwestern Industrial Electronics Co., 
2831 Post Oak Rd., P.O. Box 13058, 
Houston, Texas 

Torwico Electronics, Inc., 961 Freling- 
huysen Ave., Newark 5, N. J. 

Transicoil Corp.. 1346 Suburban Station 
Bidg., Philadelphia 3, Pa. 

United Transformer Co., 150 Varick, New 
York 13, N.Y. 

Vickers Electric Div., Vickers, 1803 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, P 


ANODES, PLATING 


American Brass Co., Waterbury 20, Conn. 
— & Co., Inc., 113 Astor, Newark 5, 


J. 
Chase Brass & Copper Co., Waterbury 20, 
Conn. 
du Pont de Nemours & Co., Inc., E. L, 
Electro-Chemieals Dept., Wilmington 98, 
Del. 


Inc., 


Federated Metals Div., American Smelting 


& Refining Co., 120 Broadway, New 
York 5, N. Y. 

General Plate Div Metals & Controls 
Corp., 411 Forest, Attleboro, Mass. 
(Silver, Gold) 

Handy & Harman, 82 Fulton, New York 
38, N. Y. (Silver, Gold) 


Hussey & Co., C. G 


Pittsburgh 19, Pa. 
Makepeace Co., D. E 


Div. of Union Plate 


& Wire Co., Attleboro, Mass. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17 = 

Seymour Manufacturing Co., Seymour 
Conn 


ASBESTOS SLEEVING. See Sleeving and 
Cape Asbestos 


BALANCING MACHINES 
See Vibration Test Machines. 


BALLS. BEARING 

Abbott Ball Co., 60 Railroad Place, Hart- 
ford 10. Conn 

Hartford Steel Ball Co., Hartford 10, Conn. 

SKF Industries. Inc.. Philadelphia, 32, Pa. 


BATTERIES, DRY 


Mallory & Co. P. R 
National Carbon Co 
& Carbon Corp 
York 17, N. Y. 


BATTERY ELIMINATORS 


See Power Supply Units 


Indianapolis 6, Ind. 
Div. Union Carbide 
30 East 42nd. New 


Rectifiers 


BEAD CHAINS 


Bead Chain Mfg. Co 
Bridgeport 5, Conn 


13 Mountain Grove 


BEARINGS, BABBITT 


Moraine Products Div. of General Motors 
Dayton, Ohio (Steel-Backed) 

Ryerson & Son, Inc Joseph T., Chicago 
fll. 


Waukesha Bearings Div 
Co., Waukesha, Wis 


of Waukesha Tool 


BEARINGS, BALL (Miniature) 

Landis & Gyr, Inc., 45 W. 45th, New 
York 36, N. ¥ 

New Departure Die. of General Motors 
Corp.. Bristol. Conn. 

U. S. Gasket Co., Camden 1, N.. J 

BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn 

New Departure Div. of General Motors 
Corp., Bristol, Conn 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa. 


SKF Industries, Inc., Philadelphia 32, Pa. 
Timken Roller Bearing Co., 1835 Dueber 


Ave., 8. W. Canton 6, Ohio 
BEARINGS and BUSHINGS, 
LUBRICANT-RETAINING 
Amplex Div. of Chrysler Corp., Dept 
E-11, 6501 Harper, Detroit 31, Mich 
Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J 


Graphite Metallizing Corp. 1059 Nepper 


han Ave Yonkers 3, N. Y. (Oilless, 
Self-lubricating) 

Moraine Products Div. of General Motors 
Corp Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Iii. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


Waukesha Bearings Div 
Co.. Waukesha, Wis 


BEARINGS and BUSHINGS, METAL 
(Brass, Bronze, Steel, ete.) 


Amplex Div. of Chrysler Corp., Dept E-11, 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co 
Brook, N. J. 


of Waukesha Tool 


, Bound 


Chase Brass & Copper Co., Waterbury 20 
Conn 

Federal-Mogul Corp 11963 Shoemaker, 
Detroit 13. Mich 


Mallory & Co., Inc., P. R., 


Indianapolis 
6, Ind. 


Moraine Products Div. 
Corp., Dayton, Ohio 

United States Graphite Co., 
Saginaw, Mich 

Waukesha Bearings Div. 
Co., Waukesha, Wis. 


of General Motors 
1612 Holland 
of Waukesha Tool 


BEARINGS and BUSHINGS, 
NON-METALLIC 
General Electric Co., 
Plastics Ave., 


Chemical 

Pittsfield, Mass. 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 

National Carbon Co., Div. Union Carbide 
+ a Corp., 30 E. 42nd, New York 
. 

National Nopepntose Fibre Co., Wilming 
ton 99, 

Polymer one. 


Div., 1 


of Pennsylvania, Reading, 
Radio Cores, Inc., 9540 Tulley Ave., Oak 
awn, 
migperdeen Co., 2799 Lake, Melrose Park, 
—e & Son, Inc., Joseph T., Chicago, 
Inc., 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


BEARINGS, FLEXIBLE (Rubber-backed) 


Spaulding Fibre Co., Tonawanda 
N. Y 


Lord Mfg. Co., Erie, Pa. 

BELLS 

Signal Engineering & Mfg. Co., 154 W 
14th, New York 11, N. Y. 

BELT DRIVES. See Drives, Belt. 


BENDERS, BRAKE and SHEARS 


Richards ©o., J. A., 906 N. Pitcher 
Kalamazoo 13F, Mich. 

Ryerson & Son, Inc., Joseph T., Chicago 
Il. 

BERYLLIUM COPPER (Rod, Strip, Tube 
Wire) 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

BIMETALS. See Thermostatic Bimetals 
BITS, SCREW and BOLT. See Socket 
Screw Keys and Wrenches 

BLADES, FAN 

Torrington Manufacturing Co., Torrington 
Conn. 

BLOCKS, PILLOW 

Fafnir Bearing Co., New Britain, Conn 


SKF Industries, Inc., Philadelphia 32, Pa 


BLOCKS, TERMINAL. See Strips, 
and Boards, Terminal 


Blocks 


BLOWERS. See Fans and Blowers 
BOLTS. See Fasteners. 


BOXES, METAL. 
Fabricators. 


See Sheet Metal 


BOXES and CRATES, WIREBOUND. See 
also Containers, Packaging and Shipping 

Rathborne, Hair and Ridgeway Box Co 
440 W. 21 Place, Chicago 8, Ill 

Wirebound Box Manufacturers Association 
Room 1150, 327 8. La Salle, Chicago, II! 


BRAKES, BENDING. See Benders. 


Brake and Shears. 


BRAKES, MAGNETIC 


Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 

Dings Brakes, Inc 4713 W. Electric 
Ave., Milwaukee 46, Wis. 

Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis 


Stearns Magnetic, Inc., 642 S 28th, Mil 
waukee 46, Wis 
Warner Electric Brake & Clutch Co 


. Dept 
EM. Reloit. Wis 





BRASS, BRONZE and COPPER 


- Commercial Forms. 

(For Wire, See Wire an S 
American Brass Company, Warne. Bate) 
Conn. (Also Tobin Bronze, © ury 28 
Copper and Selenium ¢ x 
American Nickeloid Co., ope, Th, 


Finished Brass and Copper Sheet 
& 


Strip) 
_Ww aterbury 0 


Chase Brass & Copper Co 
American Smelting 


Conn 
Federated Metals Div. 
120 Broadw New 


Yorks ne Y’ 
dey he £ are. 
mh Brass, Inc ai 

Ave. New York 17, N. Y,” 30 Park 


BRAZING ALLOYS, SILVER 


Bak : v 
a ans Co., Inc., 113 Astor, Newark 5, 


Chase Brass & Copper Co., 
Conn, 


General Plate Div., Metal 

aon tt Forest, Attlebora. yguttals 
andy arman, 82 

a ae 82 Fulton, New York 
akepeace Co., D. E., Diy 
& Wire Co., Attleboro, Moe Plate 

Mallory & Co., Inc., P. R., 


Waterbury 20 


6, Ind. Indianapolis 
Ney Co., J. M., 37 
y ng M., 371 Him, Hartford 1, 


BRONZE. See Brass 
also Phosphor Bronze 


BRUSH CAPS 
Phoenix Electric 
Chicago 6, Il. 
Triple ‘‘M’’ Electronents 
Molding & Mfg. Co., 
Ave., Chicago 39, Ill 


BRUSHES: CARBON GR 
METAL-GRAPHITE ror 


Becker Brothers Carbon Co., 3450 §, 52nd 


Bronze & Copper 


Mfg. Co., 711 W. Lake 


Div., Midwest 
4630 W. Fullerton 


ate ge 50, LIL 
raphite etallizing Cor 59 N 
; ~ pa. Yonkers 3, N. x’ Hevem- 
nsulation and Wires, Inc., 3435 
wate. St. Louis 3, "Mo. 35 Cheeta 
National Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 KE. 
York 17, N. Y. ‘at, te 
Speer Carbon Co., St. Marys, Pa. 
Stackpool Carbon Co., St. Marys, Pa. 


Superior Carbon Products, Ine., 9114 
“ ee Ave. ‘on. 5, Ohio 
nited States Graphite Co., 1621 
Saginaw, Mich. — 
Westinghouse Electric Corp., Gateway C 
ter ~— No. 3, 401 Liberty Ave, itn. 
burgh 22, Pa. 


BRUSH HOLDERS. sce 
Commutator Brush 


BUSHINGS 


Bearing. See Bearings and Bushings 

Composition. See Plastics-Molders. 

Fibre. See Fibre, Vulcanized. 

Glass. See Glass, Technical. 

Hermetic Seal. See Seals and Terminals 
Hermetic ‘ 

Mica. See Mica. 

Porcelain. See Ceramics. 

Rubber. See Rubber and Rubber 
Products 


Holders 


CABINETS, SHEET METAL. See Sheet 
Metal Fabricators 


CABLE. See Wire & Cable 


CABLE ASSEMBLIES and HARNESSES 


See Harnesses & Assemblies, Wire 

CAMBRIC, VARNISHED. See Fabrics, 
Insulating 

CAPACITORS 

Aerovox Corp., New Bedford, Mass 

Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa 

Arnhold Ceramics, Inc., 1 E. 57th, New 
York 22, N 

Cornell Dubilier Electric Corp., Dept 
H-114, South Plainfield, N 

Corning Glass Works, Corning, N. Y 


(Metallized Glass) 


Erie Resistor Corp., Electronics Div., Erie, 
Pa 

Fansteel Metallurgical Corp., North Chi- 
cago, Til. (Tantalum) 


General Electric Co. Apparatus Sales Div., 
Schenectady 5, N. Y 

Industrial Condenser Corp., 3245 N. Call- 
fornia Ave., Chicago 18, Ill. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 


Johnson Co., E. F., 204 Second Ave., 5.W., 
Waseca Minn 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Plastic Capacitors, Inc., 2511 W. Moffat. 


Chicago 47, Ill 
Potter Co., Dept. B 
Radio Material Corp., 

Chicago 18, Ill 
Sangamo Electric Co 


North Chicago, Il 
3825 N. California 


Marion, Ill 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Stackpool Carbon Co., St. Marys, Pa. 

CARBON and GRAPHITE: Contacts, 
Electrodes, Anodes, Bearings, Discs, 
Piles, Plates, Plungers, Rings, Seals, 
ete. 


Baker Brothers Carbon Co., 3450 8. 52nd 


Ave.. Cicero 50, Ill 
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NOW... 


DU PONT MYLAR offers you 


REG. U. S. PAT. OFF. 


a new world of opportunity in 





“Mylar” polyester film—a new product of Du Pont 
research—offers you a combination of physical, elec- 
trical, chemical, and thermal properties never before 
available in a plastic material. 

This versatile film is already bringing about new 
concepts and improvements in the field of electrical 
design. The slot liner shown above is one example of 
the increased efficiency made possible with ‘‘Mylar.” 
Some of the properties of “‘Mylar” which combine to 
make a better slot liner are high dielectric strength, 
thinness and toughness that allow 
trouble-free insertion of a superior 
liner. The thermal stability and 
chemical resistance of “Mylar” in- 
crease its operating life over a wide 
temperature range. 

“Mylar” is ideal for a wide 


NOVEMBER 1954 


DU PONT 


MYLAR 





electrical _ design 


“MYLAR” COMBINES 
THESE PROPERTIES: 


e DIELECTRIC STRENGTH 


4000 volts/mil . . . highest of any 
flexible insulating material, 
e THINNESS 


Gauges: 0.00025—0.0075 in. 


¢ IMPACT STRENGTH 


90 KGM.—cm. Strongest of all plastic 
films. 


e CHEMICAL RESISTANCE 


Less than 0.5% moisture absorption 
--. inert to solvent. attack. 


e THERMAL STABILITY 


Operating range: -60°C. to 150°C. 


variety of insulating purposes . . . permits smaller 
electrical equipment . . . makes possible improved 
electrical products and lower costs. Evaluate the 
possibilities of “Mylar” polyester film for improv- 
ing your own products; send for your copy of a new 
booklet that gives you the facts and figures...shows 
you where this versatile film’s properties can be used 
to advantage. Write to: E. I. du Pont de Nemours 
& Co. (Inc.), Film Department, Room 5 EM, Wil- 


mington 98, Delaware. 


REG. U. 5. Pat. OFF 


BETTER THINGS FOR BETTER LIVING 
.»« THROUGH CHEMISTRY 


POLYESTER FILM 
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COILS 2 civE ME 


DANO. THEY’RE 
DEPENDABLE ! 





In choosing your coil supplier what do you 
consider first? 


Like most coil users, you probably investigate the ex- 
perience and reputation of the coil maker—to make 
sure you can get the exact coil you need. And, that’s 
how it should be done. 


Dano’s coil-making experience combined with their 
up-to-the-minute equipment have earned the reputa- 
tion for coil dependability and coil quality. 


The next time you need coils precision tailored to your 
exact specifications, regardless of type or quantity, it 
will pay you, as it has so many other experienced en- 
gineers and purchasing agents, to team up with Dano 
—makers of better coils for better products. 


Dano Incapsulated Coil—Freedom From Moisture 





Send us samples or specifications with quantity re- 
quirements for our recommendation. No obligation! 


@ Form Wound 
Paper Section 
Acetate Bobbin 
Incapsulated Coils 


e Bakelite Bobbin 

e Cotton Interweave 

e@ Coils for High Temper- 
ature Application 


Also Transformers Made To Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 





$52 








Erie Resistor Corp., Eectronics Div., Erie 
Pa. 

General Ceramics Corp., Keasbey, N. J. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

National Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich, 


CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings, Die. 

Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Litemetal Dicast, Inc. 
Ave., Jackson, Mich. 
Parker White Metal Co., 
Thompson Products, Ince., 
Div., 2269 Ashland Rd., 

Ohio 


CASTINGS, BRASS, BRONZE, COPPER 


Bound Brook Oil-Less Bearing Co. Bound 
Brook, N. J. 

Philadelphia Bronze & Brass Corp., Sub. 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa. 


CASTINGS, DIE 


Aluminum Co. of America, 
Pittsburgh 19, Pa. 

Doehler-Jarvis Corp., Sub. of 
Lead Co., Toledo 1, Ohio 

Hoover Co., Die Castings Div.. 
Canton, Ohio 

Litemetal Dicast, Inc., 
Ave., Jackson, Mich. 

Madison-Kipp Corp., 214 
Madison 10, Wis. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting Al 
loys) 

Parker White Metal Co., 
minum & Zinc) 

Stewart Die Casting Div., Stewart Warner 

, 4535 W. Fullerton Ave., Chicago 


1985 Wildwood 


Erie, Pa. 


Light Metals 
Cleveland 3, 


Alcoa Bldg., 
National 
North 
1935 Wildwood 


Waubesa Ave., 


Erie, Pa. (Alu- 


Thompson Products, Inc., 
Div., 2269 Ashland Rd 
Ohio. 


Light Metals 
Cleveland 3 


CASTINGS, INVESTMENT 


International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. (Nickel and Alloys) 

Thompson Products, Inc., Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 


CATHODE RAY TUBES. See 
Cathode Ray. 
CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y 


Tubes, 


CEMENT, INSULATING and SEALING 


Bakelite Co., A Division of Union Car- 
bide & Carbon Corp., 300 Madison Ave., 
New York 17, N. Y¥ 

Communication Products Co., Inc., 
boro, Monmouth County, N. J 

du Pont de Nemours & Co., Inc., E, L, 
Finishes Dept., Wilmington 938, Del. 

Durez Plastics & Cnemicals, Inc., 
Walck Kd., N. Tonawanda, N. Y. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Titanium Alloy Mfg. Co., Div. of Na- 
tional Lead Co., Niagara Falls, N. Y. 

Van Cleef Bros., Incv., 7300 Woodlawn, 
Chicago 19, ILL 

Zophar Mills, Inc., 117 26th, Brooklyn 382, 
N. ¥. 


Mar!l- 


CERAMICS 


Standard & Special Electrical 
Porcelains (low-volt) 


Refractory Porcelain B) 
High-voltage Porcelain (C) 
Cordierite D 
Zircon Porcelain E 
Steatite (Lava) F 
Titanates G 
Cement- Asbestos H 
Ferrites 1) 


Akron Porcelain Co 
Akron 14, Ohio (AB 

American Lava Corp., Chattanovoga 5 
(ADEFG) 

Ceramic Specialties Co 444 W. 6th, East 
Liverpool, Ohio (ABCF) 

Colonial Insulator Co., 937 
ll, Ohio (ABC) 

General Ceramics Corp., 
(BEFI) 

is Electric Porcelain Co., P.O. Box 

272, Macomb, Ill. (AB) 


25 Cory Ave., 


Tenn 


Grant, Akron 


Keasbey, N. J 


Knox Porcelain Corp Knoxville 1, Tenn 
(ABC) 

Louthan Mfg. Co., Sub. of Ferro Corp 
2000 Harvey Ave., East Liverpool, Ohio 
(ABDEF) 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 


New Jersey Porcelain Co., New York Ave 


& Plum, Trenton 5, N. J. (ABE) 

Pass & Seymour Inc., Solvay Statior 
Syracuse 9, N. Y. (AF) 

Porcelain Products, Inc., 1241 Sandusky 


Findlay, Ohio 


Richardson Co., 2799 Lake, Melrose Park, 
Ill. (H) 
Rostone Corp., 123 8. Earle Ave., Lafay- 


ette, Ind. (H) 
Square D Co., 
Mich. (A) 
Stackpole Carbon Co., St. 
Star Porcelain Co., 41 
Trenton 9, N. J. (ABF) 


6060 Rivard, 


Marys, Pa 
Muirhead Ave 


Detroit 11, 


Titanium Alloy Mfg. Co., Diy 7 
_Lead Co., Niagara Falls, N of Nationa 

Universal Clay Products Co. 1540 (BG) 
Sandusky, Ohio (A) —— E. Ist, 


Wisconsin Porcelain Co., 115 
Prairie, Wis. (ABF) > Market, Suq 


CHAINS, BEAD. Sce Bead Chaing 
CHAMBERS, TEST 


American Research Corp., 
tol, Conn 

Blue M Electric Co., 
Blue Island, IL 


CHARGERS, BATTERY 
Inet Div 


833 Brook, Bris. 
138th and Chathag 


Leach 


Corp., 444 2 
Ave Los Angeles 58, Calif Santa Fe 
Thor Electric & Machine t 


Ww 
Jefferson, Chicago 6, Ill, orks, 11A §, 


CHOPPERS, ELECTRONIC 


Atlas Coil, Inc., Cottage, Derby, Conn, 


Avion Instrument Corp., 299 F 
17, Paramus, N Tighway No, 


Graphite Metallizing Corp.. 5 y, 
han Ave., Yonkers, N ty. 1059 Nepper: 


CIRCUIT BREAKERS 
Allen-Bradley Co., 
waukee 4, Wis. 

Crouse-Hinds Co., Syracuse 1, N. ¥ 
Cutler-Hammer, Inc., 1264 St. Pay) 
Milwaukee 1, Wis - Peal nag 
Fasco Industries, Inc., 100 A 
chester 2, N. Y uevete, Ei 


General Electric Co., App 
Div., Schenectady 5, N. y oretus Se 
Heinemann Electric Co., 
ton, N. J 
Pyle-National Co., 
Chicago 51, Ill 
Spencer Thermostat Div. 


1316 8. Second, Mil. 


99 Plum, Tren- 
1388 N. Kostner Ave., 


of Metals & 


Controls Corp., 111 Forest, Attleboro, 
Mass ; 
Square D Co., 4041 N. Richards, . 
kee 12, Wis . 


Westinghouse Electric Corp 
ter, Bldg. No. 3, 401 
Pittsburgh 22, Pa. 


, Gateway Cen- 
Liberty Ave., 


CIRCUITS, ETCHED, PRINTED, ETE¢, 
Aerovox Cop. New Bedford, Mass. 

American Lava Corp., Chattanooga 5, Tenn 
Daven Co., 176 Central Ave., Newark, N.J 
Erie Resistor Corp., Electronics Div., Erie, 


Pa. 
Mycalex Corp. of America, 116 Cliftey 
Bivd., Clifton, N 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass 


U. S. Gasket Co., Camden 1, N, J, 


CLAMPS and CLIPS, SUPPORT 

Augat Brothers, Inc., 31 Perry Ave., At- 
tleboro, Mass 

Weckesser Co., 5256 N. Avondale Ave, 

Chicago 30, ILL 


CLAMPS and CLIPS, GROUND and TEST 
Burndy Inc., Norwalk, 


Conn 
Iisco Copper Tube & Products Co., 574 
Mariemont Ave., Cincinnati 27, Ohio 
Mueller Electric Co., 1550W E. 3ist, 
Cleveland 14, Ohio 
Sherman Mfg. Co., H. B., Battle Creek, 

Mich 
Thomas & setts Co., Butler, 
Elizabeth 1, N. J. 


Engineering Co., 


Inc., 28 


CLEANING COMPOUNDS, METAL 


Zophar Mills, In 117 26th, Brooklyn 32, 
ms Us 


CLIPS, SNAP. See Rings, Retainer & 
Snap 

CLOTH, INSULATING. See Fabrics, In- 
sulating 

CLOTH TRACING. See Tracing Cloth 
Film & Paper. 

CLUTCHES 


Cutler-Hammer, Inc., 
Milwaukee 1, Wis 

Dynamatic Div. of 
osha, Wis. (Magnetic) 

Hilliard Corp., 106 W. 4th 

Stearns Magnetic, Inc., 642 8. 
waukee 416, Wis 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. (Magnetic) 

Warner Electric Brake & Cutch Co., Dept. 
EM, Beloit, Wis. (Magnetic) 


1264 St. Paul Ave., 
Eaton Mfg. Co., Ken- 


Elmira, N. Y 
28th, Mil- 


COAXIAL CABLE. See Wire and Cable, 


Insulated 


COIL CORES and FORMS 


Cambridge Thermionie Corp., 453 Con- 
cord, Cambridge 38, Mass. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio vs 

Continental-Diamond Fibre Co., Newark 
13, Del : 

Mycalex Corp. of America, 116 Clifton 
Bivd.; Clifton, N. J. 

Paramount Paper Tube Co., 612 Lafay- 


ette, Fort Wayne i a r 
Precision Paper Tube Co,, 2035 W. 
Charleston, Chicago 47, TIL ‘ 
Radio Cores, 1 9540 Tulley Ave., Oak 


Lawn, Ill me 
Resinite Corp Di of Precision Paper 
Tube ¢ 2035B W. Charleston, Chi- 
cago 47, Ill 
Stackpole’ Carbon Co., St. Marys, Pe 
Screw-type Molded Iron) ad 
Stone Paper Tube Co., Inc., 900-922 
Franklin, N.E., Washington 17, D, ©. 
U. S. Gasket Co., Camden 1, N. 0 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 245 
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You get exactly the gage, weight 
and size you specify 


@ You can be sure you'll get sheets 
and strip that are accurate to speci- 
fication at any U. S. Steel Supply 
warehouse. Every order—large and 
small—is carefully checked before it 
leaves the warehouse to make cer- 
tain that you will get the exact 
weight, gage and dimensions you 
specified. 

You can’t go wrong with quality 
at U.S. Steel Supply. All our sheets 
and strip are top-quality United 
States Steel products— produced un- 


der close quality supervision every 
step of the way. It’s good to know, 
too, that your emergency orders (to 
complete production runs) can be 
quickly filled by U. S. Steel Supply 
with the exact quality and specifica- 
tions you need. You don’t have to 
waste valuable production time if 
you run out. 

Call us for: hot rolled, cold rolled, 
Vitrenamel, galvanized, galvan- 
nealed, corrugated, and long terne 
sheets; hot rolled or cold rolled strip. 


U.S. STEEL SUPPLY 


DIVISION 


General Offices 
208 So. La Salle St., Chicago 4, Ill. 


Ta ae ee 


NOVEMBER 1954 


Warehouses and Sales Offices 
Coast to Coast 


oe eo 


What you want 
When you want it 
At the right price 
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Available 
through 
HOLO-KROME 
Authorized 
Industrial 
Distributors 


THE HOLO-KROME SCREW CORP. © HARTFORD 10, CONN. 





TIA! “TOPS” Ld ‘a8 ee 


STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 









* TOP: PERFORMERS 
* TOP QUALITY 
* TOP WORKMANSHIP 


at LOW COST TO YOU! 








long life, fast heat and high efficiency are factors 
in design. 
Millions are now in use as standard equipment in 
America's leading nationally advertised electrical 
appliances. 


Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments. An inquiry, NOW, will prove profitable to 
you! 


THE STILL-MAN COMPANY 


Built for application wherever space limitations, 
4129 East 164th Street, New York 56, N.Y | 
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COILS and WINDINGS Pyle-National Co., 1388 N, Ro 

Acme Wire Co., 1255 Dixwell Ave.. New Chicago 51, Til 
Haven 14. Conn Riverside _ Manufacturing and 

Ashland Electric Products, Inc., 32-02 eer Co., 10227 Mice! 
Queens Blvd., Long Island City i, N.Y. , berm, Mich 

Cambridge Thermionic Corp., 453 Goneor!, Scintilla Div.. Bendix Aviation 
Cambridge 38, Mass. oa N.Y. ' 

Comar Electric Co., 3349 W. Addis, Sherman Mfg. Co, H. B., Battle 
Chicago 18, [il Mich. 

Constantine Engineering Laboratories (»., feng Products ero.. 9551 Soreng ig 
70 Island Ave., Mahwah, N. J. Schiller Park, Ill. 

Corning Gla:s Works, Corning, N. yY, ‘5Witchcraft, Inc., 1328 N. Kostner 
(Glass Inductance) Chicago 22, Til. 


Coto-Coil Co., Inc., 63 Pavillion Ave., Thomas & Betts Co., Inc., 98 






























Providence 5, R. I. , Elizabeth 1, N. J. 
Cutler-Hammer, Inc., 1264 St. Paul Ave., Van Cleef Bros.. Inc., 7899 yy, 

Milwaukee 1, Wis. Chicago 19, Ill 
Dano Electric Co., 93 Main, Winsted 

Conn , CONTACTORS, MAGNETIC. See 
Delta Electronics, Inc., 759 Green, Brovi & Contactors 

iyn 22 Y. 3 
Federal Telephone and Radio Corp., 199 CONTACTS and CONTACT POINTS 

Kingsland Rd., Clifton, N. J. mae & Co. Inc., 113 Astor : 
Five Star Co., Plants Place, Plantsville J , 











Conn. Brainin ce Cc. &§., 318 Ww a 
General Electric Co., Apparatus Sales Vernon, N. \ ° Washington, 

Div., Schenectady 5, N. Y. Fansteel Metaliurgical © 7 
Hindle Transformer Co., Inc., 40 Woods cago, Ill ; orp.» North 

Church Rd., Flemington, N. J. General Plate Div., Met Z 
Jeffries Transformer Div., Leach Corp Corp., 411 Forest, Altona s 

1710 E. 57th, Los Angeles 58, Calif Gibson Electric Co., 8349 
Master Appliance Mfg. Co., Bridge «& Ave., Pittsburgh 21, Pa. 

Ontario, Racine, Wis. Graphite Metallizing Corp., ye 
Mullenbach Electrical Manufacturing Co han Ave., Yonkers 3, 


























2300 E. 27th, Los Angeles 58, Calif Makepeace Co., D. E ; 
Nothelfer Winding Laboratories, 11 All & Wire Co Viti 
marle Ave., Trenton 3, N. J. Mallory & Co., Ine., P oe 
Raytheon Mfg. Co., Equipment Sales Div 6. Ind F — 
Dept. 6120-EM, Waltham 54, Mass Ney Co., J. M., 371 Elm ait 
Standard Electrical Products Co., 2240 E Conn, : * 
Third, Dayton, Ohio Stackpole Carbon Co., St. Mar 4 
Stonite —, Corp., Route No. 25, Yard Superior Carbon Eber he 
viile, N. : George Ave., Cleveland 5, Ohi 
Torwico ine “tronics, Inc., 965 Freling 0 


huysen Ave., Newark 5, N. J 


COIL WINDING MACHINES ; 
Fort Wayne Tool, Die & Engineering Co CONTACTS, HEATER PLUG and 
1025 Goshen Ave., Fort Wayne, Ind Ileyman Mfg. Co., Kenilworth 1 N, 


Insulation and Wires, Inc., 3435 Chouteau 
CONTAINERS, PACKAGING and 


Ave., St. Louis 3, Mo. 
Rex Rheostat Co., Baldwin, N. Y G. See also Boxes and Crates, 


CONTACTS, CARBON. See Carbon 


Graphite. 
















Universal Winding Co., P.O. Box 1601, bound 
Providence 1, It. 1 Bradley Industries, 1650-58 W 
Ave., Chicago 47 iL z 


» Tih 
COLD HEADED PARTS. See Fasteners. Guylord Container Corp., St. Leal 


Rathborne, Hair and Ridgew: p 
COMMUTATORS 1140 W: 21 Place, Chicago ® fies 


Kirkwood Commutator Co., 1345 Carnegi« 
Ave., Cleveland 15, Ohio CONTRACT MANUFACTURING 


Nippert Electric Products Co 1759 W Chase Brass & Copper Co., Waterh 
























Mound, Columbus 23, Ohio Conn 
Toledo Commutator Co S. Chestnut, Geuder Paeschke & Frey Co, 
Owosso, Mich. _St. Paul Ave., Milwaukee 1, 
Triple ‘‘M’’ Electronents Div., Midwest Kirk and Blum Manufacturing Co., 
Molding & Mfg. Co., 1630 W. Fullerton Forrer, Cincinnati 9, Ohio 
Ave., Chicago 39, Ill Master Appliance Mfg. Co., B 
Westinghouse Electric Corp., Gateway Cen- Ontario, Racine, Wis. 
ter, Bldg. No. 3, 401 Liberty Ave., Ram Meter, Inc., 1104 Hilton Rd, 
Pittsburgh 22, Pa dale, Detroit 20, Mich. 
COMMUTATOR SAWS and SLITTERS CONTROLLERS, MOTOR 
Ideal Industries, Inc 1008 Park Ave Allen-Bradley Co., 1316 8. 2nd, Mii 
Sycamore, Il kee 4, Wis 


Arrow-Hart & Hegeman Electric Go, 



























COMPARATORS, OPTICAL Hawthorn, Hartford 6, Conn, 
Eastman Kodak Co., Rochester 4, N. Y. — San Se Co, ee 


Bristol Co. 3 2 
COMPOUNDS, SEALING. Sec Cement. (rouse-Hinds Go Syeaome Vn. 
Insulating & Sealing; also Waxes and (uytier-Hammer, Inc., 1264 St. Paul dn 
Compounds, Milwaukee i, Wis. - 


COMPOUNDS, VARNISH. See Varnishes, Furnas Electric Co. 1024 MeKee, Bata 


Compounds and Resins. General Electric 


COMPUTER COMPONENTS 


Co., Apparatus Sis 
Div., Schenectady 5, N. 
Raytheon Mfg. Co., Equipment Sales Dir 


Epsco, Inc 126 Massachusetts Ave Bos Dept. 6120-EM, Waltham 54, Mass 
ton, Mass Square D Co., 4041 N. Richards, Milva 
Federal Telephone and Radio Co., 100 kee 12, Wis 
Kingsland Rd., Clifton, N. J Vickers Electric Div. Vickers, Inc., 
Raytheon Manufacturing Co Equipment Locust, St. Louis 3, Mo. 
Sales Div. Dept. 6120 EM, Waltham Ward Leonard Electric Co., 34 South, @ 
54, Mass. Vernon, N. 
CONDENSERS. Sco Capacitors Courage, FLOAT ont 


CONTROLS, PHOTOELECTRIC 
See Photoelectric Controls. 


contpe:s. PRESSURE and TEMPER 


CONDUIT FITTINGS 


Appleton Etectyic Co 1723 Wellington 
Ave., Chicagu 13, Ill 


Crouse-Hinds Co., Syracuse 1, N. Y. ATURE. See also Relays, Switches 
Pyle-National Co., 1388 N. Kostner Ave., Fucaasieie 

Chicago 51, Ill. ‘ . 1 
Simplet Electric Co., 3600 Potomac Ave., Acro Manufacturing Co., Columbus I 


iil Ohio 

Allen-Bradley Co., 1316 S. 2nd, Milwa 
kee 4, Wis. 

American General Thermostat Corp., 20h 


Chicago 51, 


CONNECTORS WIRE and CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- Bronx, New York 60 
ton, Harrisburg, Pa. Automatic Temperature Control Co., Ine 
American Brass Co., Waterbury 20, Conn. 5234 Pulaski Ave., Philadelphia 44, Pt 
American Phenolic Corp., 1830 8S. 54th Barber-Colman Co. Dept. K, 1403 3 Rock 
Ave., Chicago 50, Ill. Rockford, Ill. 


Buggie, Inc., H. H., Toledo 4 Ohio Bristol Co., Waterbury 20, Conn. 
Burndy Engineering Co., Inc.. Norwalk, Cutler-Hammer, Inc., 1264 St. Paul Ave 


Conn. Milwaukee 1, Wis. 

Cannon Electric Development Co Dept. Edison, Inc., Thomas A., Instrument Dir. 

500, 3209 Humboldt, Los Angeles 31 Dept. 53, West Orange, N. J. 

Calif Fenwal, Inc., 111 Pleasant, Ashland, Mas 
Crouse-Hinds Co., Syracuse 1, N. Y¥ G-V Gontrols, Inc., 8 Hollywood Plas 
DeJur-Amsco Corp. 45-01 Northern Blvd., East Orange, N. J ca 

Long Island City 1, N. Y General Electric Co., Apparatus Sa | 
General Electric Co., Construction Mate- Div., Schenectady 5, ¥ - 

rials Div., Bridgeport 2, Conn. Mercoid Corp. 227 w Belmont 4 


Hubbell, Inc., Harvey, Bridgeport 2, Conn. Chicago 41, Ill ans i 

Ideal Industries, Inc., 1008 Park Ave., Robertshaw Thermostat Div. Roberts 
Sycamore, Il. Fulton Controls Co., Youngwood ote 

Ilsco Copper Tube & Products, Inc., 5745 Spencer Thermostat Div. of Metals uns 
Mariemont Ave., Cine innati 27, Ohio trols Corp., 110 Forest, Attleboro, - 

Johnson Co., E. . 204 Second Ave.. Square D Co., 4041 N. Richards, Mi 
S.W., Waseca, Minn. kee 12, Wis 


Joy Manufacturing Co., Henry W. Oliver TAGliabue Instruments Div., ~ - 
Bldg., Pittsburgh 22, Pa. trical Instrument Corp.. 7 y 
Krueger & Hudepohl, Walsh Bidg., Cin huysen Ave., Newark 5 ‘ih, Saddle 
cinnati 2, Ohio Thermo Electric Co., 109. ‘pit Pe 
Pass & Seymour, Inc., Solvay Station, River Township Rochelle Par! 

Syracuse 9, N. Y. Office, N. J 








To communicate with any manufacturer whose name a 1 
in this issue use READER INQUIRY FACILITY, page 
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Performance proved... 


to your exact specification 


Here’s why Westinghouse Pulse Transformers are 
performance proved— 100% production line testing. 
Every Westinghouse Pulse Transformer must 
pass tests under simulated actual operating condi- 
tions. The pulse permeability test, for instance, 
besides giving control over normal parameters, 
includes pulse overvoltage tests and pulse exciting 
current measurements. 


Here’s why they can be produced in quantity to your 
exact specification— Wide core selection. The larg- 
est range of Hipersil® C core sizes in the world is 
available to Westinghouse Engineers. Wave shape 
performance need never be sacrificed by limited 
core stocks. 


Engineering experience. Westinghouse has for 
many years been the leader in the design and man- 
ufacture of transformers of all types and sizes. Wide 
engineering experience assures you of coordinated 
parameters, circuit familiarity and advanced pulse 
transformer designs. 


Why not let us prove that your specialty transform- 
er problem can be solved—to meet your precise 
specification under any operating conditions. 
Call your nearby Westinghouse Representa- 
tive — or, if you prefer, write direct for CS- 
44-250 to Westinghouse Electric Corporation, 3 
Gateway Center, P.O. Box 868, Pittsburgh 30, 
Pennsylvania. J-70718 


you can 6 SURE... i¢ iTS 


Westinghouse 





The Ferguson Roller Gear Drive 
Eliminates Another Bottle -Neck! 








REPLACES GENEVA DRIVE 


IN MULTIPLE STATION 
TRANSFER MACHINE... 


There is no place for the geneva drive in automation ... at 
least not in the straight line machines (illustration) of the 
nation’s largest manufacturer of automotive electrical compo- 
nents. Geneva drives can’t keep up with modern production 
in fact, they actually create a bottleneck in the 


methods . . 
assembly line! 


The firm equipped their new machines with the FERGUSON 
ROLLER GEAR DRIVE for high speed precision indexing. 
Comparisons in product quality, production rates and produc- 
tion costs between those machines with geneva drives and those 


with Ferguson Roller Gear Drives 
were sO amazing . . . so overwhelm- 
ingly in favor of the Ferguson Drive 

. . that the company is now replac- 
ing genevas with the FERGUSON 
DRIVE in many of their existing 
straight line machines. 


The FERGUSON DRIVE can be 
installed in any machine using dial 
feeds, roll feeds, conveyors, carrier 
chains and other types of feeding 
mechanisms; offering tremendous 
advantages in higher speeds, greater 
precision, lower maintenance costs 
and inhereng design versatility. If 
the rate’ of #dexing is a bottleneck 
in your assembly or production line 
get the complete facts on the FER- 
GUSON ROLLER GEAR DRIVE 
and learn how it can be applied to 
increase your production and solve 
your difficult indexing problems. 


WRITE FOR 
CATALOG 


as choosing a speed reducer . 
copy today . . . no obligation. 


J 
// 


fergs 





P.O. BOX 191, DEPT E-11 


a 


a 


Every engineer should have a copy of our new 
catalog No. 105. it makes drive selection as easy 
. send for your 





Standard Ferguson Roller 
Gear Drives may be designed 
into new machinery or added 
to existing machinery . 
complete engineering service 
at your disposa! 


ROLLER GEAR DIVISION 


gm FERGUSON MACHINE & TOOL CO., INC. 


ST. LOUIS 21, MO. 





United Electric Controls Co., 
Watertown, Mass 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Il. 

CONTROLS, PUSH-PULL 

Arens Controls, Inc 
anston, Ill 


CONTROLS, REMOTE. See Push Button 
Stations ; Relays and Contactors ; 
Switches 


CONTROLS, RESISTANCE. See 
tors, also Rheostats. 


CONTROLS, SERVO. See 


isms 
COPPER. See Brass, Bronze and Copper 
COPPER, BERYLLIUM. See 
CORD and TWINE, 
COIL 


93 School 


2005 Greenleaf, Ey 


Resis- 


Servomechan 


Beryllium 
ARMATURE and 


Insulation and Wires, Inc 
Ave.. St. Louis 3, Mo 

Insulation Manufacturers 
Washington Blvd., Chicago 6, Ill 

Mica Insulator Co.. Schenectady 1, 

Varflex Sales Co., Inc., 309 N. Jay 
N. ¥ 

Westinghouse Electric Corp 
ter, Bldg No. 3 101 
Pittsburgh 22, Pa 


CORD, INSULATED. Sex 
Cable, Insulated 


CORD, RESISTANCE LINE. See Resist 


ance Line Cords 


CORD SETS 

Belden Mfg. Co 1633 W. Van 
Chicago 44. Tl 

Carol Cable Co Div of 
Inc.. Pawtucket, RK. I 

Columbia Wire & Supply Co 
Park Rd., Chicago 18, Ill 

Cornish Wire Co Inc 50 Church, New 
7a 7. BF 

Essex Wire Corp 

General 


3435 Chouteau 
Corp 565 W 


- Y 
Rome 


Gateway Cen 
Liberty Ave 


Wire = and 


Buren 
Crescent Co 


2850 Irving 


Fort Wayne 6, Ind 
Electric Co., Construction Mate 


rials Div., Bridgeport 2, Conn 
Insulation and Wires. Inc., 3435 Chouteau 
Ave., St. Louis 3, Mc 


Joy Manufacturing Co., Henry W 
Bldg.. Pittsburgh 22, Pa 

Phalo Plastics Corp., Commercial & Fos 
ter, Worcester 8, Mass 

Riverside Manufacturing and 
Supply Co., 
born, Mich 

Royal Electric Co.. Inc 

Runzel Cord & Wire Co 
rose Ave.. Chicago 41. TH 

U. S. Rubber Co., Rockefeller Center, New 
York 20, N. ¥ 

Westinghouse Electric Corn 


Oliver 


Electrical 
10227 Michigan Ave., Dear 


Pawtucket, R. I 
4723-31 Mont 


Gateway Cen 


ter Bidg. No. 3 1 «Liberty Ave 
Pittsburgh 22, Pa 
Wire Stripper Co 1729 Kastham Ave 


East Cleveland 12 


CORES POWDERED METAL. See Cores 


Ohio 


Transformer; Powdered Metal Products 
CORES, REFRACTORY. See Ceramic 
CORES, TRANSFORMER 

Corp., 3511 Water. Cub 


Acme Electric 
N. ¥ 


Arnold Engineering Co.. Marengo, I 
General Ceramics Corp Keasbev. N. J 
Magnetics, Inc., Dept. EM-13, Butler. Pa 
Moloney Electric Co., 5390 Bircher Blvd 
St. Louis 20, Mo 
Radio Cores, Inc 
Lawn. Ill 
Stackpole Carbon Co., St. Marys. Pa 
Thomas & Skinner Steel Products ( 
Inc 1114 E. 23rd, Indianapolis 7, Ind 
Westinghouse Electric Corp., Gateway Cer 
ter, Bldg. No. 3. 401 Liberty Ave., 
Pittsburgh 22. Pa 


9540 Tulley Ave Oak 


CORK and CORK COMPOSITIONS 
Armstrong Cork (« 7010 Ingersol, Lan 
caster, Pa 


COUNTERS. See also Instruments, Elec 
tronic; Relays 
Automatic Temperature Control (: Inc 


5234 Pulaski Ave., Philadelphia 44, Pa 
Bristol Co.. Waterbury 20. Conn 
Counter & Control Corp.. 5228 W 

Ave. Milwaukee 14, Wis 
— Signal Corp., 202 20th, 

ll 


Electri 
Moline 1 


Kellogg Switchboard and Supply Co 79 
W. Monroe, Chicago 3 

Landis & Gyr, Inc 6 OW ith, New 
York 36, N. Y 

National Aeme Co. 176 E 
land 8, Ohio 

Production Instrument Co 
Jackson Blvd 

Veeder-Root. Inc 


1Zlst, Cleve 


700-04 W 


Chicago 6, Til 
Hartford 2, Conn 
COUPLINGS, CLUTCH. See Clutches 


COUPLINGS, FLEXIBLE 


Ajax Flexible Coupling Co Inc West 
field, N. ¥ 

Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. 

Hilliard Corp., 106 W. 4th. Elmira. N. Y 

Koppers Co., Inc Fasts Coupling Dept. 


200 Scott, Baltimore 3, Md. 
Lord Mfg. Co., Erie. Pa. (Bonded Rubber) 
Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


CRYSTAL RECTIFIERS 
See Rectifiers, Metallic 





DECALCOMANIAS 
Meyercord Co Dept. fs 
Lake, Chicago 4. Ni. D-139, 5323 V 


DELAY 


nents 


LINES. See Computer Com 
ip 


DIAL LIGHT ASSEMBLIEs. 


Pilot & Indicator, See Ligh, 


DIALS and PANELS 


Chicago Thrift Etching © sie 
Sheffield Ave., Chicago 22h 1555. x 
Mica Insulator Co,, Schenectady 1 Sy 


DIE CASTINGS. See Castings. Die 


DIE CASTING MACHINES 


Kux Machine Co,., 6725 
Chicago 26, I. N. Ridge Bing 


DIELECTRIC HEATING U 
High Frequency 


: NITS, ¢ 
Heating Unites Se 


DIES, LAMINATION 


Cleveland Form Tool & 


Die © 
Eddy Rd., Cleveland 10. Ohio” wt 
DIODES. See Semi-Conduetors 
DRAFTING EQUIPMENT and 
MATERIALS 
Bruning Co., Inc Charles, 47 
Ave., Chicago 41 Ti, 1700 ‘Manin 


Eastman Kodak Co., 
Keuffel & Esser Co., 


DRILLS, AIR FEED 
Keller Tool Co., 


DRIVES, BELT 


Maurey Manufacturing Corp., 299t-% 9 
Wabash Ave., Chicago 16 Ti, e 
New York Belting & Packing Co,, 1 Me 9 
ket, Passaic, N. J : 
Reeves Pulley Co., 


Roche ster 4X y 
Hoboken, X. i; 


Grand Haven, Mich 


Columbus, Ind, 


DRIVES, ELECTRONIC. See also Se! 
Reducers and Drives. 


Dynamatic Div 


of Eaton Mfg. Co i 
osha, Wis . 
Electric Co., Apparatus Sa 

oF 


General 
Div., Schenectady 5, N 3 
Raytheon Mfg. Co., Equipment Sales Dj 
Dept. 6120-EM, Waltham 54, May 
Reliance Electric & Engineering Co,, 
Ivanhoe Rd., Cleveland 10, Ohio 
Westinghouse Electric Corp., Gateway Qe 
ter Bldg. No. 3, 401 Liberty dy 
Pittsburgh 22, Pa 


DUCTS, WIRING (Control Panel) 
Stahlin Brothers Fibre Works, Ine., De 
E, Belding, Mich. 


DUPLICATING MACHINES, DIELES 
See Benders, Brake & Shears 


DYNAMOMETERS 
Dynamatic Div. of Eaton Mfg. Co., Ke 


osha, Wis 


General Electric Co., Schenectady, ¥, } 


Robbins & Myers, Inc Springfield & 
Ohio 

Westinghouse Electric Corp., Gateway Ce 
ter, Bldg. No. 3, 401 Liberty dn 


Pittsburgh 22, Pa 
ELECTRICAL SHEETS. See Steel, Ee 


trical 


ELECTRONIC COMPONENTS. See g 


cific headings 


ELECTRONIC TUBE COMPONENTS 
(Bases, Caps Lead-in Wires, Stam 
ings, Welds, Etc.) 

Engineering Co., The, 27 
 N. J 


ENAMELING SHEETS. See Steel, (m 
mercial Forms & Grades 


Wright, New 


ENAMELS. See Lacquer 


nishes, Finishing 


Enamels & Ve 


EYELET ATTACHING MACHINES 


Segal, Edward, 72 Spring, New York i 


N. ¥ 


EYELETS and GROMMETS 

Chase Brass & Copper Co., 
Conn 

Minnesota Rubber 
Wooddale Ave 


Waterbury 2 


& Gasket Co, #® 
Minneapolis 16, Min 


Revere Copper & Brass, Inc., 230 Pat 
Ave., New York 17, N. Y. 7 
Riverside Manufacturing and _ Electric 


Supply Co. 10227 Michigan Ave Dee 
born. Mich 

Roth Rubber Co., 
Chicago 50, Ill 

U. S. Gasket Co 


1856 S. Electric Av 


Camden 1, N. J 


FABRICS, INSULATING. (Sheets, Tart 
Yarns, Thread, Cord ete.) 


Glass-Fiber, Varnished Cambric, Cotte 
Linen, Silk, Asbestos, etc. See al 
Tape and Sheeting, Synthetic Resis 
Tubing and Sheeting, Braided Fabri 


Acme Wire Co., 1255 Dixwell Ave. Ne 
Haven 14, Conn 

Asbestos Textile Div., Raybestos Manhat 
tan, Inc., Manheim, Pa. 

Bentley, Harris Mfg. Co., 
Conshohocken, Pa onal Willi: 

Brand Dielectrics, Inc., 57 North, ¥™ 
mantic, Conn. 7 

Chase & Sons, Inc., Randolph, Mass. ‘ 

Continental-Diamond Fibre Co. New 
13, Del. 


1210 Barclay 


— as 


Manufacturers of the Ferguson Trans-O-Mator, Ferguson Roller Gear Drives, Dial 
Feed Index Tables, Roll Feeds for Presses, Special Cams, Special Purpose Machinery. 


To communicate with any manufacturer whose name @ 
in this issue use READER INQUIRY FACILITY, page 245 
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General Electric uses Fiber: Glass tape to 
withstand high temperatures, heavy overloads 


This photo shows Fiber’Glass tape being applied 
to a field coil, in the manufacture of General 
Electric Armored Motors, type MD. 

These motors, produced by the Erie, Penn- 
sylvania Works of General Electric Direct Cur- 
rent Motor and Generator Department, are used 
in the tcughest applications—as steel mill auxil- 
iaries, ore bridge, crane, hoist, and electric shovel 
applications. They need the finest insulation 
available to withstand high temperatures and 
heavy overloads, hence the use of Fiber-Glass. 


Consult us on your electrical! needs. 
Contact your nearest L:O-F office 
(offices in 26 major cities). Or, 
write: Libbey-Owens: Ford Glass 
Company, Fiber-Glass Division, 12- 


114 Wayne Building, Toledo 3, Ohio. FIBER-GLASS 


NOVEMBER 1954 





Tapes made with L-O-F Fiber-Glass are used 
where prolonged overloads generate heat too 
great for organic tapes. They are strong. They 
resist moisture. 

For the wire and cable industry, Libbey-Owens: 
Ford produces a complete series of continuous 
filament yarns, including: 75, 150, 225, 450 and 
900 series. They are made in a variety of single- 
and multiple-end packages for use on standard 
wire-covering and textile machines. Waxed yarns 
are available, as well as special after-treatments. 


FIBER - GLASS 


LIBBEY » OWENS » FORD GLASS COMPANY 
FIBER » GLASS DIVISION 


357 








INDICATING CONTROLS 
MAINTAIN 
EXACTING 

ENVIRONMENTAL 

CONDITIONS 








UE Type E8N 
Indicating Control 


The temperature -humidity chambers made by Tenney 
Engineering, Inc., are widely used in testing resistance to 
moisture and corrosion, and in determining durability. 
They are also used in observing animal and plant life for 
changes caused by climatic conditions. 


In these units, two United Electric Type E8N Indicat- 
ing Controls accurately indicate and maintain simulated 
climatic conditions over wide temperature ranges. By simply 
resetting these controls, a new atmospheric equilibrium can 
be established in the chambers within 10 to 15 minutes. 


United Electric manufactures many other temperature 
and pressure controls for use on environmental test cham- 
bers as well as for such varied applications as oil refinery 
and pipe line machinery, turbines and engines, aircraft, 
ovens and air conditioning equipment. 


Special controls can either be adapted from standard 
models, or custom-built by United engineers working in 
cooperation with your own product development engineers. 


Write today for information on the complete line of 
United Electric controls. 


Standard and special temperature and pressure controls 


pycee UNITED ELECTRIC CONTROLS CO. 
93 School Street, Watertown, Mass. 
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Cottrell Paper C SS) ©Purchase Fall 
River, Mass. 

Dow Corning Corp AEI-23, Midland, 
Mich 

Blectro-Technical Products, Div. of Sun 


Chemical Corp., Nut.cy 10, N. J 
Fiber-Glass Div., Libbey-Owens-Ford Glass 
Co., 1224 Wayne Bldz., Toledo 3, Ohio 
General Electric Co Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 
Insulation and Wire Inec., 3435 Chouteau 
Ave., St. Louis 3, Mo 
Insulation Manufacturers 
Washington Blvd., Chicago 6, Ill 
Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J 
Johns-Manville, Box 60. New 
Mica Insulator Co 


Corp., 565 W 


York 16 


Schenectady 1, N. Y¥ 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn 
Natvar Corp., 207 Randolph Ave., Wood 


bridge, N. J 
New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J 
Van Cleef Bros Inc., 7890 Woodlawn 
Ave., Chicago 19. Il 
Varflex Sales Co., Inc 
N. ¥ 


309 N. Jay, Rome, 


+ 
Westinghouse Electric Corp., Gateway Cen 


ter, Bldg No. 3 101 Liberty Ave 
Pittsburgh 22, Pa 

FANS and BLOWERS 

American Electric Motors, 4811 Anaheim 
Telegraph Rd.. Los Angeles 22, Calif 

Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3 N. J 

Diehl Mfg Co. 1192 Finderne Ave 
Somerville, N. J 

Emerson Electric Mfg. Co., St. Louis 21 


Mo 
Fasco Industries, Inc., 100 Augusta, Ro 
chester 2, N. Y 


Heinze Electric Co., 685 Lawrence, Low 
ell. Mass 

Koppers Co., Inc Propeller Dept., 200 
Seett, Baltimore 3, Ma 

Master Appliance Mfg. Co Bridge & 
Ontario. Racine, Wis 

Peerless Electric Co 1415 W. Market, 
Warren, Ohio 


Robbins & Myers, In Div., 


Springfield 99, Ohik 


Propeller 


FASTENERS (Bolts & Nuts; Lock Assem- 
blies; Pirs; Rivets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 


Stove Bolts (B) 

Self-Locking Nuts ((): Bolts & Screws (O) 

Sheet Metal Lo k Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 

Cold Headed and Rolled Threaded Parts 
(F) 


Cap Nuts (G) 
Spade Bolts (S) 


Welding Nuts (Clinch-on) (N) 

Wing Nuts (W) 

Allmetal Screw Products Co Ine 821 
Stewart Ave., Garden City, N. Y. (AF- 
Gw) 

Aluminum Co. of America, Alcoa Bldg 
Pittsburgh 19. Pa. (A) 

American Screw Co., Willimantic, Conn 
(BF), (Cold Headed Screws) 

Anti-Corrosive Metal Products Co., Inc 
Castleton-on-Hudson, N. Y. (A) 

Blake & Johnson. Waterville 48, Conn 
(ABF) 

Bristol Co., Waterbury 20, Conn. (A) 
Burndy Engineering Co., Inc Norwalk, 
Conn. 

Central Screw Co 3501 Shields Ave 


Chicago 9, Ill. (ABFSW) 


Chase Brass & Copper Co., Waterbury 20 


Conn. (ABCF) 

Continental Screw Co., New Bedford, Mass 
(ABFW) 

Elastic Stop Nut Corp. of America, Dept 
N62-1122, 2330 Vauxhall Rd Union 
N. J. (ACDEN) 

Fischer Special “fg. Co 446 Morgan 
Cincinnati 6. M'o (AG) 

Grip Nut Co., 310-K S. Michigan Ave 
Chicago 54, Til. (CN) 

Harper Co., H. M., 8204 Lehigh Ave 
Morton Grove, Ill. (ABC) 

Heli-Coil Corp., 290 Shelter Rock Lane 
Danbury, Conn 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. (AB) 

Lamson & Sessions Co 1981 W. 85th 
Cleveland 2, Ohio (ABCDF) 

Milford Rivet & Machine Co Milford, 
Conn. (BF) 

Palnut Co., Sub. of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J 


(Cc) 


Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N. Y¥. (AB) 

Progressive M’c. Co.. 44 Norwood, Tor 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester. N. Y. (ABF) 

Seaboard Screw Corp., West Warwick 


R. I. (B) 

Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave., Chicago 39, TN) 
(D) 

Standard Pressed Steel Co., Jenkintown 9 
Pa. (AN) 

Sterling Bolt Co., 363 W. Erie, Chicago 
44 Ill. (ABF) 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Ill. (C) 

Tinnerman Products, Inc.. P.O. Box 6688 
Cleveland 1, Ohio (D) 

United-Carr Fastener Corp., Cambridge 42 
Mass. (ACDE) 

Wenco Mfg. Co., 1136 W. Hubbard, Chi 
eago 22, Til. (8) 


Westfield 


Luss 


Metal Vroducts Co., 


Ww esttleld 


Lock & Snap Assemblies (Door Par 


Support & Mounting, etc.) nel Sheit 


Camloc Fastener Corp., 53 Spring vy 
Rd., Paramus, N. J Pring Valley 
Simmons Fastener Corp., 1752 ~ 
way, Albany 1, N. ¥ * N. Broad 
Pins—Cotter (IF) 


Locking and Tape 7. 
Spiral Coil und Teper (0; 
Allmetal Screw 

Stewart Ave Garden City, N, Y. (F) 
Anti-Corrosive Metal Products Co.) In 

Castleton-on-Hudson, N. Y. (BP) 
Chase Brass & Copper Co Waterbury 29 


(M) 


> . 
Products Co Inc., 82] 


Conn. (F) 
Elastic Stop Nut Corp. of America, p 
89.1199 929 » Dept 
on 122, 2330 Vauxhall Rd, 1 nion, 
Lamson & Sessions Co., 1981 W. as 
Cleveland 2, Ohio (F) oo 
Sterling Bolt Co., 363 W. Erie, Chica 
44, Til se 
Pre-Assembled Washers and Screws 
American Screw Cc Willimantic, Conn 
Central Screw Co., 3501 Shields Ave 


Chicago 9, Ill 


Continental Screw Co., New Bedford, Mass 


Eaton Mfg Co Reliance Div., 504 
Charles Ave S.E Massillon, Ohio 
Lamson & Sessions Co., 1981 W. 85th 

Cleveland 2, Ohio 


Russell, Burdsall & Ward Bolt and Nut 
Co Port Chester, N. Y . 
Shakeproof Div of Illinois 
2501 N. Keller Ave., 
United-Carr Fastener 

42, Mass 


01, Tool Works 
Chicago 39, IN, 
Corp., Cambridge 


Recessed Head Screws 


Allmetal Screw Products Co Inc 82} 

Stewart Ave., Garden City, N, Y 
American Screw Co., Willimantie, 
Atlantic Screw Works, Inc 85 
Oak Ave., Hartford 
Blake & Johnson 
gristol Co 


Conn 
2 Charter 
Conn 
Waterville 48 


S Conn 
Waterbury 20. Conn 


Camecar Screw & Mfg. Corp., 607 18th 
Ave., Rockford, Tl 

Central Screw Co 3501 Shields Ave 
Chicago 9, Tll 

Chase Brass & Copper (x Waterbury 20 
Conn 

Continental Screw Co., New Bedford Mas 

Eagle Lock Co., 20 S. Main, Terreyville 
Conn 

Elco Tool & Screw Corp 190 W. Green 
wood Ave Philadelphia 40, Pa 

Great Lakes Screw Corp.. Chicago, Ill 

Harper Co H M 8204 Lehigh Ave 
Morton Grove I'l 

Heli-Coil Corp 290 Shelter Rock Lane 
Danbury. Conr 

Keystone Bolt & Nut Corp 127 Church 


New York 7, N. ¥ 


Lamson & Sessions (¢ 1981 W. 85th 
Cleveland Ohi 

Milford Rivet & Machine Cc Milford 
Conn 

National Lock Corn.. Rockford 11 

National Screw & Manufacturing Co., 2440 
E. 75th, Cleveland 4, Ohio 

Parker-Kalon Div General American 


Transportation Corp., 200 Varick, New 
York 14. N ; 
Rockford Screw Products Co., Rockford, Il! 
Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester N. Y 
Serew Research Association, 706 
Trust Bldg Providence 3, R. I. 
Seaboard Screw Corp., West Warwick, R.I 


Union 


Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave., Chicago 39, TIL 
Southington Hardware Mfg. Co., South 


ington, Conn 
Standard Pressed Steel Co 
Pa 


, Jenkintown 9 


Sterling Bolt Co., 4638 W. Lake, Chicago 
14, Til 

Wales Beech Corp., Rockford, TIL. 

Rivets 

Allmetal Serew Products Co Inc., 821 
Stewart Ave., Garden City, N. Y 

Aluminum Co. of America, Alcoa Bldg 
Pittsburgh 19, Pa 

Anti-Corrosive Metal Products Co., In 
Castleton-on-Hudson, N. Y¥ 

Blake & Johnson. Waterville 48, Conn 


Chase Brass & Copper Co., Waterbury 20 


Conn 
Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Tl 


Continental Screw Co 


New Bedford, Mass 
du Pont de 


Nemours & Co., Inc., B. 


Explosives Dept., Wilmington 98, Del 

Harper Co H. M., 8204 Lehigh Ave 
Morton Grove, Til 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. ¥ 

Milford Rivet & Machine Co., Milford 
Conn 

Progressive Mfg. Co 44 Norwood, Tor 
rington. Conn 

Russell, Burdsall & Ward Bolt and Nut 
Co.. Port Chester : 

Sterling Bolt Co., 363 W. Erie, Chicago 
44, Ill 

Tubular Rivet & Stud Co., Wollaston 70 
Mass 

Screws—Cap and Set, Machine (H); Self 
Tapping (J) 

Allmetal Screw Products Co., Inc, 821 
Stewart Ave., Garden City, N. ¥ 
Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa 

American Screw Co., Willimantic, Conn 


(HJ) 
Anti-Corrosive Metal Products Co., Inc 
Castleton-on-Hudson, N. Y. (H) 
Blake & Johnson, Waterville 48, Conn. 
Zristol Co., Waterbury 20, Conn. (H) 
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In Uny form 


Fabricated Assemblies 


General Plate 
TRUFLEX® Thermostat Metals 


Give Accurate 


Temperature Response...Cuf Costs 


General Plate Truflex Thermostat Metals pro- 
vide a sure way to get reliable performance and 
at the same time cut costs of products requiring 
temperature control, indication or compensation. 


Advanced General Plate production methods 
coupled with the best equipment available insure 
close tolerances on all properties and dimen- 
sions. This maintains positive consistency in 
thermal, mechanical, and electrical perform- 
ance. With no variation from lot to lot rejects 
are eliminated, costly adjustments are minimized. 


General Plate Truflex fabricated assemblies 
are engineered and manufactured to your 
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Strip Stock 


specifications, ready for 
installation into your prod- 
ucts. They eliminate costly 
fabrication problems... 
needless special equipment 
.-. experimental work and 
expensive calibration. 


However, if you prefer to make your own assem- 
blies, General Plate Truflex Thermostat Metals 
are available as strip in extra long coils or flat 
cut lengths manufactured to your material 
specifications. 


Write for information and engineering assistance. 


You can profit by using 


General Plate Composite Metals ! 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


411 FOREST STREET, ATTLEBORO, MASS. 
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KINGSLEY Wire Marking 


will save you MAN HOURS 









OPERATING SPEED 
11,000 MARKINGS 
PER HOUR 


OX, 


With a Kingsley Machine you can permanently 
mark each wire or piece of plastic tubing with 
its own individual circuit number and reduce 
inventories of color coded wire to a single, less 
costly, plain color. 


For over 12 years the Kingsley wire marking 
process has been saving production time, and 
money for leading aircraft and electrical manu- 
facturers. Over 90% of all wire marking today 
is done on Kingsley Machines using Kingsley 
Type and Kingsley Marking Foil...a com- 
pletely integrated process. 


Kingsley Wire Marking will speed up produc- 
tion time, simplify your assembly methods and 
reduce your customer service problems. Write 
us for complete information. We will be glad 
to mark samples of your wire or tubing and 
make recommendations at no cost or obligation. 
STAMPING 


KINGSLE MACHINE CO. 


1606 CAHUENGA, HOLLYWOOD 28, CALIF. 
360 
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Central Screw Co., 3501 
Chicago 9, Ill (HJ) 
Chase Brass & Copper Co 


Shields Ave 


Waterbury 20 


Conn. (HJ) 
Continental Screw Co., New Bedford, Mass 
(H) 


Harper Co., H. M, 8204 
Morton Grove, Ill. (J) 
Holo-Krome Screw Corp., Brook, Hartford 

10, Conn. (H) 


Lehigh Ave 


Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. (HJ) 

Lamson & Sessions Co 1981 W. 85th 
Cleveland 2, Ohio (HJ) 

Milford Rivet & Machine Co., Milford, 


Conn. (HJ) 


larker-Kalon Div., General American 
Transportation Corp.. 200 Varick, New 
York 14, N. Y. (HJ) 

Progressive Mfg. Co., 44 Norwood, Tor 


rington, Conn. (H) 


Russell, Burdsall & Ward Bolt and Nut 


Co., Port Chester, N. Y. (HJ) 

Set Screw & Mfg. Co., 112 Main, Bartlett 
fll. (H) 

Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave., Chicago 39, Ill 
(H) 

Standard Pressed Steel Co., Jenkintown 9% 
Pa. (iH) 

Sterling Bolt Co., 363 W. Erie, Chicags 
44, LL (HJ) 

United-Carr Fastener Corp., Cambridge 12 
Mass. (HJ) 

Washers—Flat (K); Lock and Spring (L) 

Allmetal Screw Products Co Inc., 821 


Stewart Ave., Garden City, N. Y. (KL) 
Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (L) 


Associated Spring Corp., Bristol, Conn 
(KL) 

Barnes Co Wallace, Div Associated 
Spring Corp., Bristol, Conn. (KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd., 
Plymouth, Mich 

B-G-R Cook Plant Div., Associated 
Spring Corp., Ann Arbor, Mich. (KL) 

Blake & Johnson, Waterville 48, Conn. 


Chase Brass & Copper Co., Waterbury 20 


Conn. (KL) 

Continental Screw Co., New Bedford, Mass 
(KL) ‘ 
Dunbar Bros. Co. Div., Associated Spring 

Corp., Bristol. Conn. 
Eaton Mfg Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio (L) 
Garrett Co., Inc., George K., Philadelphia 
34. Pa. (KL) 


Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14, Il. (KL) 

Harper Co., H. M., 8204 
Morton Grove, Ill. (L) 


Lehigh Ave 


Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. (KL) 

Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio (KL) 

Manross & Sons Co., F. N Div., Asso 
ciated Spring Corp., Bristol, Conn. (KL) 

Milwaukee Div., Associated Spring Corp 
341 E. Erie, Milwaukee, Wis. (KL) 

National Lock Washer Co., Newark 5 
N. J. (L) 

Ohio Div., Associated Spring Corp., 1712 
> Ist, Dayton, Ohio (KL) 

Palnut Co., Sub. of 


United-Carr Fastener 

Corp., 66 Cordier, Irvington 11, } J 
(L) 

Raymond Mfg. Co., Div., Associated Spring 
Corp., Corry, Pa. (KL) 

Reliance Div., Eaton Mfg. Co., 504 Charles 
Ave.. S.E. Massillon, Ohio (L) 

Russell, Burdsall & Ward Bolt 
Co., Port Chester, N. Y 


and Nut 


Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave Chicago 39. Ill 
(L) 

Sterling Bolt Co 363 W. Erie, Chicago 
44. TL 

Thompson-Bremer & Co., Sub. American 


Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Ill. (KL) 
United-Carr Fastener Corp Cambridge 


42, Mass. (L) 
Wrought Washer Mfg. Co., 
Milwaukee 7, Wis. (KL) 


FELT 


American 
Glenville, 


2200 S. Bay, 


Felt Co 16 
Conn 


Glenville Ra 


Felters Co., 205 South, Boston 11, Mass 

Western Felt Works, 4021-4139 W. Ogden 
Ave., Chicago 23, Ill 

FIBRE, PHENOLIC. See Plastics, Lami 
nated 

FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing). 

Continental-Diamond Fibre Co., Newark 
13, Del, 

Insulation and Wires, Inc., 3435 Chouteau 


Ave., St. Louis 3, Mo 


Insylation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

National Vulcanized Fibre Co.. Wilming 
ton 99, Del. 


Spaulding Fibre Co Inc., Tonawanda 
oe 

Stahlin Brothers Fibre 
E, Belding, Mich 

Taylor Fibre Co., Norristown, Pa 

West Virginia Pulp and Paper ( 236 
Park Ave., New York, N. Y 


Works, In Dept 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Div. of Chrysler Corp Dept 
E-11, 6501 Harper, Detroit 31, Mich 
Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Moraine Products Div. of General Motors 
Dayton, Ohio 

Radio Cores, Inc.. 9540 Tulley Ave.. Oak 


Lawn, Ill 


FILTERS, RADIO 
Acrovox Corp., New 

Federal Telephone 
Kingsland Rd 


Sedford, Mass 


and Radio Corp., 194 
Clifton, N. J 





Filtron Co. Inc 131-05 Fowler 
Flushing 55, N. ¥ Ave., 

General Electric Co., Apparatus § 
Div Schenectady 5, N. ¥ 2 ales 

Mallory & Co inc., P. B., Indianapolis 
6, Ind 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Torwico Electronics, Inc 965 Freling 
huysen Ave., Newark 5 — 

FINISHES, PRODUCT. See Lacquer. 


Enamels, Paints and Varnishes 


FLUORESCENT LAMP AUXILIARIES 


Includes Adapters, Ballasts, Compen- 
sators, Control Units, Starters ana 
Transformers. For Resistors, see Re- 
sistors, Instrument & Radio; also Ca- 
pacitors 

Acme Electric Corp., 3511 Water, Cuba. 
ee 

Aerovox Corp., New Bedford, Mass, 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Chicago Standard Transformer Corp., Diy 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Ill 


General Electric Co., Construction Mate- 
rials Div Bridgeport 2, Conn. 

Sola Electric Co 1633 W. 16th, Chicago 
50, Til 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa 


FOILS, WIRE MARKING 


Swift & Sons, In M. H., 2 
Hartford, Conn 


Love Lane, 


FOOT SWITCHES. See 


Switches 


FORGINGS 

American Brass Co., Waterbury 20, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn 

Philadelphia Bronze & Brass Corp. Sub. 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N.Y. (Non-ferrous) 

Ryerson & Son, Inc Joseph T., Chicago 
Il 


FRAMES, MOTOR. See 


erator Shells 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Motor and Gen- 


Burndy Engineering Co Inc., Norwalk, 
Conn 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ll 

Iiseo Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 


Jones Div., Howard B. 
Chicago 24, Il 
Raytheon Mfg. Co., 


Cinch Mfg. Corp., 


Equipment Sales Div., 


Dept. 6120-EM, Waltham 54, Mass 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich 

Square D Co 6060 Rivard, Detroit 11 
Mich 

FUSES 

sturndy Engineering Co Int Norwalk 
Conn 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Milwaukee Resistor Co., 706 W. Virginia 
Ave., Milwaukee 4, Wis 


Pawtucket, R. I 
Gateway Cen- 


Royal Electric Co., Inc 
Westinghouse Electric Corp., 


ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22. Pa 
GAGES, TEMPERATURE, PRESSURE 
and VACUUM 
Automatic Temperature Control Co., Ine. 
5234 Pulaski Ave., Philadelphia 44, Pa 
Bristol Co., Waterbury 20, Conn . 
Edison, Inc. Thomas A., Instrument Div 


West Orange, N. J 
Gemco Electric Co 25681 W. 8 
Road, Detroit 19, Mich . 
Servomechanisms, Inc., 500 Franklin Ave 


> 53 
Dept Mile 


Garden City, L. L, N é : 
TAGliabue Instrument Div., Weston Elec- 

trical Instrument Corp 614 Freling- 

huysen Ave., Newark 5, N. J. 
Wheelco Instruments Div., Barber-Colman 


Co., 1403 Rock, Rockford, Tl 
GALVANOMETERS. See 


GASKETS 


Instruments 


American Felt Co 16 Glenville Rd 
Glenville, Conn 

Armstrong Cork (< 7011 Ingersol, Lan- 
caster, Pa. (Cork and Rubber Composi- 
tions) 


Asbestos Textile Div Raybestos - Manhat- 


tan, Inc., Manheim, Pa : : 
Chase Grass & Copper Co., Waterbury 2° 
Conn. d 
Crane Packing Co 1824 Cuyler Ave., 


Chicago 13, Ill 
Felters Co., 205 South 
Garlock Packing Co 
Johns-Manville, Box 60, 


Boston 11, Mass 
Palmyra N. Y. 
New York 16, 

N.Y. : 

Metal Textile Corp., Roselle, N. J. (Elec- 
tronic Shielding) 


Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis, Minn. 

Roth Rubber Co., 1856 S. 54th Ave., Chi- 
cago 50, Ill 

U. S. Gasket Co., Camden 1, N. J 

[ S. Rubber Co Rockefeller Center, 


New York 20, N. Y 
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ONEIN A SERIES: discussing the importence of selecting the proper permanent magnet to use in your product 


Why SOUND, FUNCTIONAL MAGNET DESIGN 





guarantees superior product performance 


Magnets must be “‘tailored”’ to your 
product... tailored in size, shape, and the mate- 
rial used... if greatest efficiency, at the lowest 
possible cost, is to be expected. 

The magnet assemblies shown above are typ- 
ical of such “‘tailoring.’’ Those used in test meters, 
for example, are designed specifically to maintain 
a magnetic field of uniform high energy, so neces- 
sary to the precise operation of such meters. 

Others—for holding applications—are de- 
signed so that their magnetic circuits provide the 


THE INDIANA STEEL PRODUCTS COMPANY 
Valparaiso, Indiana 


World’s Largest Manufacturer 
of Permanent Magnets 


greatest possible tractive power. In applications 
where the magnet acts on moving parts of an 
assembly, still different designs may be required. 

Our engineers—specialists in permanent mag- 
net design and application—welcome the oppor- 
tunity to assist you with your designs. For their 
recommendations—without cost or obligation— 
write us today. Or return the coupon below for 
a free copy of the helpful article, “Selecting 
the Proper Permanent Magnet Material for Your 
Product.” 


The Indiana Steel Products Co., Dept. 11B 
Valparaiso, Indiana 


Magnet Material for Your Product.” 


a. INDIANA Name Seaiiiniitie Title 
Chi- Company 
it. PERMAN ENT Street 


Please send me a free copy of “Selecting the Proper Permanent 
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See es ee 
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Basic Produc 
Wire, Cord Assemblies 


Wiring Devices and Fuses 


ROYAL ELECTRIC COMPANY, INC., 


362 


Back Up Your Reputation 
with ROYAL Dependability 


ROYAL Cord Assemblies are 


quality controlled. Every step 
in the manufacturing process is 
done in ROYAL'S own modern 
plant, where sound engineer- 
ing and experienced manufac- 
turing skills pay off in uni- 
form dependability and high 
quality. 

Back up your quality products 
with the quality cord assem- 
bly they deserve. Send speci- 
fications or blueprints, or ask 


for the Royal catalog of stock 
molds, 





PAWTUCKET, R. 








Western Felt Works, 
Ave., Chicago 23, 


GEARMOTORS. See Motors 


GEARS and PINIONS 


Amplex Div. of Chrysler Corp., Dept. E-11 
6501 Harper, Detroit 31, Mich. 

Beaver Gear Works, Inc., 1035 Parmele 
Rockford, Ill. 

Continental-Diamond 
13, Del 

Franke Gear Works, Inc., 1922 W. Co- 
lumbia Ave., Chicago 26, Ill. 

Gear Specialties Inc., 2635 W Medill 
Ave., Chicago 47, Ill. 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill. 

Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave., Chicago 39, Ill 
United States Graphite Co., 1621 Holland 

Saginaw, Mich. 
Westinghouse Electric Corp., 
ter, Bldg. No. 3, 401 

Pittsburgh 22, Pa 
Winzeler Mfg. & Tool Co., 1716 West 
Arcade Pl., Chicago 12, Il 


GENERATORS. See Motors 


GENERATORS, ELECTRONIC 


Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J 

Bogue Electric Manufacturing Co. 56 
Iowa Ave., Paterson 3, N. J. 

Daven Co., 191 Central Ave., Newark 4 


4035-4117 Ogden 


Fibre Co., 


Newark 


Gateway Cen- 
Liberty Ave., 


Electric Indicator Co., Inc., 105 
Ave., Springdale, Conn. 

General Electric Co., Apparatus Sales Div., 
1 River Rd., Schenectady 5, N. Y. 
General Electric Co., Electronics Div., 
Electronics Park, Syracuse 1 N. Y¥ 
Howard Industries, Inc., Dept 

1760 State, Racine, Wis. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54. Mass. 
Cay Sue. of America, New Hyde Park, 


Camp 


Y 
EM-11, 


Southwestern Industrial Electronics Co 
2831 Post Oak Rd., P.O. Box 13058 
Houston, Texas 

Triplett Electrical Instrument Co., 
ton, Ohio 


GERMANIUM DIODES. See Semi-Con- 
ductors, also Rectifiers, Metallic 


GLASS-BONDED MICA 


Bluff 


Continental-Diamond Fibre Co., Newark 
13, Del 

General Electric Co., Chemical Div 1 
Plastics Ave., Pittsfield Mass 

Mycalex Corp. of America, 116 Clifton 


Blvd., Clifton, N. J. 


GLASS-FIBER, YARNS, CLOTHS and 
TAPE. See Fabrics, Insulating 


GLASS, TECHNICAL 


Corning Glass Works, Corning, N. Y 

Hermaseal Co., Inc., 1101 Lafayette, Elk- 
hart, Ind. (Tubes) 

Kopp Glass. Inc., Swissvale, Pa 


GOLD, ROLLED (Plate and Wire) 
Baker & Co., Inc., 113 Astor, Newark 5 
N. J 


General Plate Div., Metals & Controls 
Corp., 411 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 

38, N. Y 


Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass 

Ney Co., J. M., 37 Elm 
Conn 


Hartford 1, 


GRAPHITE. See Carbon and Graphite 


GREASE, BEARING 


Dow Corning Corp., Dept 
land, Mich. (Silicone) 


AEI-23, Mid- 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich. 

Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J. 


HARNESSES and ASSEMBLIES, WIRE 


Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Ill 

Carol Cable Co Div. of Crescent Co., 
Inc., Pawtucket, R. I 

Columbia Wire & Supply Co., 
Park Rd., Chicago 18, Ill 

Cornish Wire Co., 50 Church, New York 
i. oe, 


2850 Irving 


Drake Manufacturing Co., 1711 W 
bard, Chicago 22 

Essex Wire Corp., Fort Wayne 6, Ind. 

Essex Wire Corp., Wire Assemblies Div., 
Monticello, Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn 
Joy Manufacturing Co., Henry W 

Bldg., Pittsburgh 22, Pa 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Il. 

Switchcraft, Inc., 1328 N. Halsted, Chi- 
cago 22, Til 

Wire Stripper Co., 1725 
East Cleveland 12, Ohio 


Hub- 


Oliver 


Eastham Ave., 


HEADPHONES and HEADSETS 
Automatic Electric Sales Corp, 
Van Buren, Chicago 11, nm” 1033. Wy, 


Brush Electronics Co., 3405 Pe; 
Cleveland 14, Ohio TICLNG Aye, 


HEATING ELEMENTS and UNITS 
Cutler-Hammer, Inc., 1264 §t, 
Milwaukee 1,’ Wis Paul Ane, 
Ferrod Mfg. Co., Sub. of BF 
605 N. River, Batavia, a Comp, 
General Electric Co., Appar, 
Div., Schenectady 5, N. ? wins Sales 
Master Appliance Mfg 
Ontario, Racine, Wis 
Still-Man Co 129 E 
56, N F 
Syntron Co., Homer City, Pa, 
Vulcan Electric Co., Danvers 2 Ma 
’ . < $8 
Watlow Electric Mfg. Co., 1362 9 
Ave., St. Louis 14, Mo. Ferguson 
Westinghouse Electric Corp., } 
Meadville, Pa. “= Mereer, 


HERMETIC SEALS. 


minals, Hermetic 


HIGH-FREQUENCY HEATING UNITS 
General Hlectric .Co.- APPATAN Sl 
sent Cainer Bi Eat he 
Westinghouse Electric Corp., Gateway (en: 

Pittsburgh 22, Pa, “°) Mery ane 


HIGH NICKEL ALLOYS. sg y 
Nickel Alloys. See Nickel ang 


HOISTS, PNEUMATIC. 
Tools and Equipment 


HOLDERS, COMMUTATOR BRUSK 
D. B. Flower Manufacturing Co,, 1217 
Spring Garden, Philadelphia 23, Pg 
Graphite Metallizing Corp., 1059 Ne. 
perhan Ave., Yonkers 3, N. Y, s 
Mycalex Corp. of America, 116 Clifton 
J 


Blvd., Clifton, N 

Phoenix Electric Mfg. Co., 711 W, Lake 
Chicago 6, Ill " 

Triple ‘‘M’’ Electronents Divy., Midwes, 
Molding & Mfg. Co., 4630 W. Fuller 
ton Ave., Chicago 39, Ill, 


IMMERSION HEATER UNITS. 
Heating Elements & Units 


IMPREGNATING COMPOUNDS. See c. 
ment, Insulating and Sealing; Wares 
and Compounds 

INDICATORS, HEAT. See Thermometers 

INDICATORS, SPEED. See Tachometer: 


INDUCTION HEATING. See High-Pr. 
quency Heating Units 


Co., Bridge ‘ 
164th, New York 


See Seals and Ty. 


See Pneumatiy 


See 


INFRA-RED LAMPS. See Lamps, Inean 
descent and Infra-red 


INSTRUMENTS, ELECTRICAL MEAS. 
URING and TESTING 


Acme Electric Corp., 3511 Water, Cubs, 
OR 


Aerovox Corp., New Bedford, Mass 

Associated Research Inc., 3794 W. Bel- 
mont, Chicago 18, 

Automatic Temperature Control Co., Ine, 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

Burlington Instrument Co., 125 Third 
Burlington, Iowa 

Daven Co., 176 Central Ave., Newark 4, 
N 


DeJur Amsco Corp., 45-01 Northern Blvd, 
Long Island City 1, N. ¥ 

Doelcam Corp Soldiers Field Rd., Bos 
ton 35, Mass 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, IIl. 

National Pneumatic Co., Inc. and Holtzer- 


Cabot Divs., 125 Amory, Boston 19, 
Mass 
Pyramid Instrument Corp., Lynbrook, 
N. ¥ 


Simpson Electric Co 
Chicago 44, Il 
Waterman Products Co., Inc., 
25, Pa. (Oscilloscope) 

Westinghouse Electric Corp., Gateway Cen- 
ter Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 
Wheelco Instrument Div., Barber-Colman 

Co., 1403 Rock, Rockford, Il. 


5202 W. McKinzie. 
Philadelphia 


INSTRUMENTS, 


also Oscilloscopes 


ELECTRONIC. (See 
Recorders). 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Daven Co., 176 Central Ave., Newark 4, 
N. J. 

Doelcam Corp., Soldiers Field Rd., Bos 
ton 35, Mass - 
Du Mont Laboratories Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. » 
Federal Telephone and Radio Corp., 1% 

Kingsland Rd., Clifton, N. J. 
General Electric Co., Apparatus Sales 
Div., Schenectady, N. Y. 
Hastings Instrument Co., Inc., 
10, Va : : 
Industrial Test Equipment Co., 55 E. lit 

New York 3, N f _ 
Librascope, Inc., 1607 Glendale, 
Calif. 


Hampton 


Flower 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 45 


ELECTRICAL MANUFACTURING 


) 


\ 








































Non 
MALLORY 
TIMER 


SWITCH 


may be just what 
your product needs 


’ York 


$8, 


leumatie 


Sk 
-» 1217 
Pa. 


9 Nep- 
Clifton 
y. Lake, 


Midwes, 
Fuller. 


Se Looking for a way to time the cycles of automatic dryers, 


ekad air conditioners, food dispensers, semi-automatic washers? 





oo aoe oe : The new Mallory Model W Timer Switch was designed 
l'ypical application of timer f . . ail cat i ‘ d 
nometer switch uses full switching or these and similar applications requiring ratings aroun 
nen, facilities: one circuit con- 34 horsepower. 
igh- Fre trols main motor and timer . : 
motor; two others control It’s exceptionally compact... takes a panel depth of only 
oo heater and auxiliaries. Fur- 134 inches. 
men ther variations are readily 
1 possible by omitting switch It’s versatile . . . switches as many as three separate circuits. 
rt, Cuba, “~rcuits as i . 
" HEATER circuits as required. It can be used, for example, to control a motor reversing 
ASS, 7 u 
W. Bel circuit, heater and its own timer motor. 
0., Ine., 
7 Standard speeds provide cycles of 32, 64, 96 and 192 minutes 
5 Third ° " 
oes per cam shaft rotation. Longer cycles up to 24 hours can 
= Bets be supplied. Fabricated cams let you select the exact cycle 
.d., Bas required for your product. A friction clutch allows the shaft 
oD» 199 to be rotated manually in either direction. 
36 Welr- 
oe The new switch has every feature you want for economical 
rk Ave assembly on your production line. Spade terminals save 
| Halton: space, and speed connections. No bulky mounting hard- 
Lynbrook, ware is needed. 
McKinzie, ‘ ° . ° e e ° 
aati Built into this switch is the extensive experience that Mallory 


— has gained in designing and manufacturing timers and 
ty Ave, . onne ‘ ‘ 
| switches by the millions, for scores of leading appliances. For 





orp., 614 ° ° ° 
aD complete data and a discussion of how it can be advantage- 
ously applied in your product, write or call Mallory today. 
Ye (See 
Co ». PR MALLORY & CO in 
a . be 
orc 4 Expect more... Get more from MALLorY 
Rd., Bos- 
n B., 760 
ae 199 
us Sal 
oo Serving Industry with These Products: 
Hampton 
5B. 1th Electromechanical—Resistors * Switches ® Television Tuners ® Vibrators 
om 
Glendale, Electrochemical—Capacitors @ Rectifiers © Mercury Batteries 
Metallurgical— Contacts ® Special Metals and Ceramics ® Welding Materials 
ars 
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HUNDREDS OF USES for the 





New Power-packed 
SHADED POLE 


OES ec, 


MIDGET ELECTRIC MOTORS 
With Compact Gear Train 


e Geared to 6 RPM 
with torque of 
20” Ibs. 










e Other models 
from 1 RPM 
to 1155 RPM j 


Exceptionally low Price ! 


IDEAL FOR ROTISSERIES AND BROILERS + MOTION DISPLAYS « DIS- 
PENSERS - ACTUATORS - BARBECUE TURNERS + COIN OPERATED 
DEVICES + GAMES « TOYS .. . and hundreds of other uses. 


Designed, manufactured and assembled in our own plant! Small, compact 
and highly efficient, these Kasson geared motors are constructed for long 
life under constant use. Consume no more than 15 watts, 110 volts AC, 
50/60 cycles. Stators and rotors available separately for inciusion in 
special castings, or we can supply complete motors without gear trains . 
Ask for our bid on any type of motor up to 1/12 H. P. in quantities of 
not less than 250,000 units. Lowest price in world! Famed Roto-Sho 
Electric Display Turntables—quantity prices low as $4.00 each 


Write now, for complete details and prices to Dept. EM. 


KASSON DIE & MOTOR CORP. INTEGRITY 


Die & Stamping Co SINCE 
2B 


Former y 


14 NORTHERN BLVD., LONG ISLAND CITY 1,N. Y 


Your product benefits 3 ways from 
the use of a DIALCO Pilot Light: 


Enhanced appearance: The glow of light and 
sparkle of a lens add colorful visual attraction. 
Greater safety: A timely warning flashed by a pilot 
light can prevent damage to equipment. 

Added service: Discs inserted behind lenses can be 
used to deliver specific messages, such as “FUEL 
LOW”, “EMPTY”, “GYRO”, “ON”, “OFF”, etc. 
Let the Dialco engineering department assist you in 
selecting the right lamp and the most suitable pilot 
light for your particular needs. 





Dialco offers the complete line of pilot lights, from 
sub-miniature types to giant units with 112” lenses. 


Every assembly is available complete with lamp. 
SAMPLES ON REQUEST AT ONCE — NO CHARGE 
7 


Illustrations are approx. 44% actual 
size ... (A) No. 8-1930-111 sub- 
miniature pilot light ...(B) No. 
§21308-991, with multivue cap... 
(C) No. 922210-111, dimmer type... 
(D) No. 47901 with light shield cap. 









Sanborn Co., 


Simpson E)-ctrie Co., 


We Electrical 


( tat Mfg. Co., Ia 
DeJur Amsco Corp., 


General 


Magnetic Amplifiers. Inc 
New York 55, N. Y. 
inuustrial Div., 195 Massa- 

Cambridge 39, Mass. 


, 632 Tinton Ave 


chusetts Ave., 


Servo Corp. of America, New Hyde Park, 
x. @ 


5202 W. McKinzie, 
Chica 44, Ill 
Instrument Co., 614 


Frelinghuysen Ave., Newark 5, N. J 


INSTRUMENTS, LABORATORY 


DS ANWVAaYU 
Acme Electric Corp 3511 Water, Cuba, 
N. ¥ 
Aut atic Temperature Control Co., Inc., 
»234 Pulaski Ave., Philadelphia 44, Pa 
Bristol C« Waterbury 20, Conn, 
Dover, N. H. 
45-01 Northern Blvd., 
sng Island City 1, N. ¥ 
Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass 
Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 
Kiectric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 


TAGliabue Instruments Div., Weston Elec 


trical Instrument Corp., 614 Frelinghuy 
sen Ave., Newark 5, N . 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


Weston Electrical Instrument Corp., 614 


Frelinghuysen Ave., Newark 5, N. J 


Wheelco Instruments Div., Barber-Colman 


Co. 1403 Rock, Rockford, Il 


INSULATING MATERIALS. See follow 
ing specitic heau:ngs: 
Cement, Insulating and Sealing 
Ceramics 
Cork and Cork Composition 
Fabrics, Insulating 
bea 
Fibre, Vulcanized 
Glass-Bonded Mica 
insulation, Wire and Cable 
Mica, Molded and Laminated 
Paper, Insulating 
Plastics, Molding, Laminating. Cast 
ing and Extrusion Compounds 
Porcelain 
Rubber and Rubber Products 
Silieones 
Sleeving and Tape, Asbestos 
Tape, Friction and Splice 
Tape aud Sheeting, Synthetic Resin 
Tubing, Paper 
Tubing and Sleeving, Braided Fabrics 
Tubing and Sleering, Extruded Plastics 
Varnishes Compounds and Resins, In 
sulating 
Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., 
New York 17, N. Y¥ 

Dobeckmun Co., 3201 Monroe Ave., Cleve 
land 13, Ohio 

Dow Corning Corp., Dept. ABI-23, Mid 
land, Mich. (Silicone) 

iu Pont de Nemours & Co., Inc., E L, 
Rubber Chemicals Div., Wilmington 98 


Del 
Eastman Kodak Co., Rochester 4, N. Y. 
General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 
Goodrich Chemical Co., B. F., Div. of 
B. F. Goodrich Co., Dept. GH-6, Rose 
Bldg. Cleveland 15, Ohio 


Kellogg Co., M. W., Sub. of Pullman, 
In P.O. Box 469, Jersey City 3, N. J 


Sprague Electric Co., 307 Marshall, North 


Adams, Mass 


'. S$. Rubber Co., Rockefeller Center 
New York 20, N. Y 
IRONS, SOLDERING. See Soldering 


Equipment 


ISOLATORS, VIBRATION and SHOCK 
See Mountings, Rubber & Synthetic 


JEWEL, LIGHT ASSEMBLIES See 
Lights, Pilot and Indicator 


KNOBS and HANDLES, STOCK 
MOLDED 

“hicago Molded Products Corp 1024 N 
Kolmar Ave., Chicago 51, Ill 

Davies Molding Co., Harry, 1428 N 


Wells, Chicago 10, Tl 
(yenera American Transportation Corp 
Plastics Div., 135 S. La Salle, Chicago 


0, Tl 
Kurz-Kasch, Inc., 
ton 1, Ohio 
Midwest Molding & Mfg. Co 4630 W 

Fullerton Ave., Chicago 39, Ill. 
Raytheon Mfg. Co. Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 
Richardson Co., 2799 Lake, Melrose Park 

[il 


1419 S. Broadway, Day 


Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill 


Sinko Mfg. & Tool Co., 3135 W. Grand 
Ave., Chicago 22, Il 
LACQUERS, ENAMELS, PAINTS and 


VARNISHES, FINISHING 


Allied Research Products, Inc 
E. Monument, Baltimore 5, Md 
Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp 300 Madison Ave., 
New York 17 N. Y 

Dow Corning Corp., Dept. AEI-23, Mid- 
land, Michigan (Silicone Resins & Var- 
nishes) 

du Pont de Nemours & Co., E. L, Fin- 
ishes Dept Wilmington 98, Del. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 


4004-06 


LAMINATED METALS, PRE 
BASE (Sheet, Tube and Wingre® ™ 


~— > Co., Ine., 113 Astor, Newark 5 


Brainin Co., C. S., 
eneral Piste Div., Metal 

» Car, Ml Forest, Ati.eboro Mote 
mt - ee. 82 Fulton, New York 

e Pinte & Wire Oo, Atiloney So 


LAMINATED PLASTICS. Sce Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 


Magnetics, Inc., Dept. EM-13. Buti 
Thomas & Skinner Steel Products o 
1114 E. 23rd, Indianapolis 7, Ing ~ 


LAMPS, FLUORESCENT 


General Electric Co., Nela Pa ) 
land 12, Ohio rt. Cow 

Westinghouse Electric Corp., Ga 
Center Bidg. No. 3, 401 Liberty = 
Pitteburgh 22, Pa. 


LAMPS, INCANDESCENT and 
INFRA-RED 


General Electric Co., Nela Park, Clevelena 
12, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgn 22, Pa : 


320 Washington, M 


LAMPS. MERCURY VAPOR 


General biectric Co., Nela Park, Ciey 
12, Ohio wee 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22. Pa 


LAMPS, MINIATURE (Pilot and indi. 
cator) 


Chicago Miniature Lamp Works, 1500 \. 
Ogden, Chicago 10, Ill 

General Electric Co, Nela Park, Cleve- 
land 12, Ohio 

Herzog Miniature Lamp Works, Inc., 12-98 
Jackson Ave., Long Island City 1, N, Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 


LAVA. See Ceramics 


LAYOUT FLUID 

Dayton Rogers Mfg. Co., 
Minn 

Dykem Co 
Mo. 


Minneapolis 7, 


2303-F N. 11th, St. Louts 6 


LENSES, PRESSED GLASS 


Corning Glass Works, Corning, N. Y 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart and Hegeman PElectric Co., 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept 
500, 3209 Humboldt, Los Angeles 3), 
Calif 

Crouse-Hinds Co., Syracuse 1, W. Y¥ 

Dialight a, Stewart Ave., Brook 


lyn 87, N. ¥. 

Drake Manufacturing Co., 1711 W. Hud 
bard, Chicago 22, Til 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Hetherington, Inc., Sharon Hill, Pa. 

Johnson Co. E F., 204 Second Ave 
S. W., Waseca, Minn. 

Pass & Seymour, Inc., 
Syracuse 9, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Tl 

Square D Co., 4041 WN. Richards, Mi 
waukee 12, Wis 


LOCKNUTS and LOCK WASHERS 


See Fasteners 


Solvay Station, 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co,, 1840 8. Kilbourn 
Ave., Chicago 28, Ml 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 10, Wis 


LUGS and TERMINALS 


Aircraft-Marine Products, Im., 
ton, Harrisburg, Pa. 

American Brass Co., Waterbury 20, Conn 

Bead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn. (Hollow Tubular) 

Burndy Engineering Co., Inc., Norwalk 
Conn. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Hart Manufacturing Co., 211 Bartholomes 
Ave., Hartford, Conn. (Snap-in) 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Iisco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 

Johnson Co., E. F., 204 Second Ave 
S. W., Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp.. 
Chicago 24, Ill. 

Krueger & Hudepohl, Walsh Bldg., Cir- 
ecinnati 2, Ohio 

Malco Tool and Manufacturing Co., 462! 
W. Lake, Chicago 2%, Ill. 

Mycalex Corp. of America, 116 Clifton 
Bivd., Clifton, N. J. 

Rajah Co., 35 Verona Ave., Newark 4 


Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave., Chicago 39, Il 

——— Mfg. Co., H. B., Battle Creek 

cn. 

Soreng Products Corp., 9551 Soreng Ave. 
Schiller Park, IIL 

Thomas & Betts Co., Inc., 28 Butler. 
Elizabeth 1, N. 


2100 Paz 
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Another new development using 


.F Goodrich Chemical -» =». 


Arrow shows injection molded 
U-bolt made from Geon rigid 
vinyl. 


B. F. Goodrich Chemical Com- 
pany does not make this electri- 
cal equipment. We supply only 
the Geon resin for the rigid 
vinyl plastic. 





LECTRIC service is occasionally 

disrupted by birds and small 
animals that short circuit line equip- 
ment. But General Electric has ‘“‘bird- 
proofed” their open drop-out fuse 
cutouts with high impact and high 
dielectric strength Geon rigid vinyl 
plastic. 


The G. E. cutouts protect equip- 
ment and lines from overloads and 
short circuits and expedite location 
of storm-damage for repairs. The 
unit is mounted to its hanger by means 
of a U-bolt which is. insulated with 


Now cutout Bi 


injection molded Geon rigid vinyl. 
Geon was selected for this applica- 
tion because of its high dielectric 
and mechanical strengths and excel- 
lent weathering properties. 


This is another example of Geon’s 
usefulness in the electrical field. Geon 
vinyl insulating compounds were 
developed to meet the exacting 
requirements of the electrical power 
industry, equipment manufacturers 
and Underwriters’ Laboratories. For 
information on how Geon can solve 
your difficult insulating problem, 






please write Department GH-6, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 





GEON RESINS e GOOD-RITE PLASTICIZERS ... the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials « HYCAR American rubber « 
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400 Cycle 


POWER 
PACKS 


Designed for 
Airborne Use 




















Features: 


Input—400 cycles 115 V. RMS 

Output range—i to 25 KVDC in 6 models 
Temperature range —60°C to 85°C 
Hermetically sealed 

Altitude—50,000 feet 

Ripple—tess than 1% 

Regulation less than 5% per milliampere 


Operating position—Any mounting is effected by 
4 studs on one surface. 


Smallest size and Lightest weight 
Choice—of selenium or vacuum tube rectifiers 
in high voltage ranges. 


Write for free brochure on Power Packs. 


% Plastic Film Capacitors 
% High Voltage Power Packs 
% Pulse Forming Networks 


I VA Oe x ee 


2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 
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Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. 


MACHINES. See specific headings. 


Balancing; Coil Winding; Die Casting; 
Microfilm; Molding; Print; Rivet Set- 
ting; Screw Driving; Eyelet Attaching; 
Strippers, Wire Vibration Test. Also 
see Marking Devices. 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J. 

Doeleam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass. 

Freed Transformer Co., Inc., 1730 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif. 

Kearfott Co. Inc., 1378 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 

Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Magnetic Amplifiers, Inc., 632 Tinton Ave 
New York 55, N. Y. 

Torwico Electronics, Inc., 965 Frelinghuy- 
sen Ave., Newark 5 N. J. 

Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


MAGNETIC BRAKES. See Brakes, Mag- 
netic. 


MAGNETIC MATERIALS. See Steel Ele 
trical; Magnets, Permanent; Magnetic 
Recorder Components; Powdered Metal 
Products. 


MAGNETIC RECORDER COMPONENTS 

Epsco, Inc., 126 Massachusetts Ave., Bos- 
ton, Mass. (Heads) 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. (Tape) 


MAGNETIC TOOL HOLDERS and BITS 


Magna Driver Corp., 779 Washington, 
Buffalo 3, N. Y. 


MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo, Ill 

Carboloy Department of General Electric 
Co., 11109 E. 8 Mile Road, Detroit 
Mich. 

Crucible Steel Co. of America, Henry W 
Oliver Bldg., Pittsburgh 30, Pa. 

General Magnetic Corp., 10007 Erwin, De- 
troit 34, Mich 

Indiana Steel Products Co., 
Ind 

Thomas & Skinner Steel Products Co 
1114 E. 23rd, Indianapolis 7, Ind 


MAGNET WIRE. See Wire, Magnet 


MARKING DEVICES 


Defiance Machines & Tool Co 1930 S$ 
Vandeventer Ave., St. Louis 10, Mo. 


MATERIALS HANDLING EQUIPMENT 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield 99, Ohio 

Spaulding Fibre Co., Inc., Tonawanda 
N. ¥ 


Valparaiso, 


MERCURY RELAYS. See Relays 
MERCURY SWITCHES. See Switches 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PERFORATED. See Perforated 
Metals 


METALS, PRECIOUS. See Gold; Lami 
nated Metals; Platinum; Silver. 


METALS, PRE-PLATED. See Pre-plated 
Metals 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi 
cago, Ill. 
Mallory & Co., Inc., P. R 


Indianapolis 
6, Ind. 


METALS RIGIDIZED See 
Metals. 


Rigidized 


METERS. See Instruments 


MICA, GLASS-BONDED See 
Bonded Mica 


Glass- 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 


Brand Dielectrics, Inc., 57 
mantic, Conn. 


North, Willi- 


Continental-Diamond Fibre Co., Newark 
13, Del 
General Electric Co Chemical Div., 


1 Plastics Ave., Pittsfield, Mass 
Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl. 
Macallen Co., Bay Rd., Newmarket, N. H 
Mica Insulator Co., Schenectady 1, N. Y. 
New England Mica Co Inc., 30 Woert 
Ave., Waltham 54, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill 

Insulation and Wires, Inc 3435 Chouteau 
Ave., St. Louis 3, Mo 





MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4 N 
(Micro-Film Machines) i 


movore wees LATION and MO 
. See Ceramics, 
tics, Rubber. . Pin. 


MOLDING MACHINES, PLASTig 


Kux Machine Co., 6725 N. Rij 
cago 26, Ill. dee, Chi. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 
Fansteel Metallurgical Corp., N 
cago, orth Chi. 


Mallory & Co., Inc., P. R., In 
6, Ind dlanapalis 


MOTOR and GENERATOR SHELLS 


Cleveland Welding Co., W. 117th 
Rd., Cleveland 7, Ohio & Bere 


MOTOR BASES ADJUSTABLE 


Overly-Hautz Co., 
Cleveland 2, Ohio 


MOTOR CONTROLS and STARTERS 


See Controllers, Motor; Push 
Stations Button 


MOTORS, AIR 


Gast Manufacturing Corp., 
Benton Harbor, Mich. 


MOTORS and GENERATORS. See 
Table on page 368 Motors 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Barry Corp., 708 Pleasant, Watertown 72, 
ass. 

General Tire & Rubber Co. 
Products Diy., Wabash, Ind, 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co,, 3699 
Wooddale Ave., Minneapolis 16, Minn, 

U. S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Il 


MOVEMENTS, CLOCK and TIMING 


Haydon Co., A. W., 234 North Elm, 
Waterbury 20, Conn 

Haydon Mfg. Co Inc., 2536 Elm, Tor- 
rington, Conn, 


11500 Madison Ave, 


100 Hinkley, 


Industrial 


NAME and INSTRUCTION PLATES 


C & H Supply Co., Metal-Cal., 415 £. 
Beach Ave., Inglewood 3, Calif, 

Chicago Thrift-Etching Corp., 1555 NW, 
Sheffield Ave., Chicago 22, Ill. 

Continental-Diamond Fibre Co., 
13, Del 

General Electric Co Chemical Div., 1 
Plastics Ave., Pittsfield, Mass, (Plas- 
tics) 

Mica Insulator Co 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


Alloy Metal Wire Div., H. K. Porter Co., 
Inc. of Pittsburgh, Prospect Park, Pa 

American Brass Co., Waterbury 20, Conn, 
(Cupro- Nickel) 

Chase Brass & Copper Co., 
Conn. 

Driver-Harris Co. 


Newark 


Schenectady 1, N. ¥ 


Waterbury 20, 
Harrison, N. J 


International Nickel Co., Inc., 67 Wall, 
New York 5. N, ¥ 
Revere Copper & Brass, Inc., 230 Park 


Ave., New York 17, N. Y 
NICKEL-SILVER : 
(Rod, Sheet, Tubing, Wire) 


Waterbury 20, Conn 
Waterbury 20, 


American Brass Co., 

Chase Brass & Copper Co 
Conn 

Federated Metals Div., American Smelting 
& Refining Co., 120 Broadway, New 
York 1, N. Y. 

Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y 

Seymour Manufacturing Co., Seymour, 
Conn 

Waterbury Rolling Mills, Waterbury, Conn. 


NON-MAGNETIC IRON and STEEL 


See Steel, Stainless 
NUTS. See Fasteners 


NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw-Driving Machines. 


OHMMETERS. See Instruments. 
OILERS. See Lubricators, Oil or Grease. 


OSCILLOGRAPHS 
See Instruments; also Recorders, Oscillo- 
graphic. 


OSCILLOSCOPES 


Du Mont Laboratories, Inc., Allen B., 
760 Bloomfield Ave., Clifton, N. J. 
Federal Telephone and Radio Corp., 199 

Kingsland Rd., Clifton, N. J. 
General Electric Co Apparatus Sales 
Div., Sehenectady 5, N. Y. 
Simpson Electric Co., 5202 W. McKinzle, 
Chicago 44, Ill 
Waterman Products Co., Inc., 2445-63 
Emerald, Philadelphia 25, Pa. 


OVENS, INDUSTRIAL 


Insulation and Wires, In 
Ave., St. Louis 3, Me 


3435 Chouteau 


PACKAGING. See Boxes and Crates; Con- 
tainers, Packaging and Shipping. 
cal —_—————— 





To communicate with any manutacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 
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The extra holding power of Bristol’s exclusive 
multiple-spline set screws enables these flush-fit- 
ting fasteners to be used in the newest, most com- 
pact design applications. 

They withstand severe shock and vibration, per- 
mitting fewer and smaller screws to be used with- 
out sacrificing strength. 

While the splining principle has long been 
recognized as the best means of transmitting rotary 


power, the materials of which they are made also 

contribute to the tremendous holding strength of 

these Bristol set screws. Standard screws are made 

of heat-treated alloy steel; bronze, brass, monel or 

other metals are available on special order. 
Bristol multiple-spline set or cap screws are care- 

fully designed to close tolerance (asa approved ) 

ur 


in sizes from 0 wire to %” in diameter. Get them 
through your regular industrial distributor. 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn. 


NOVEMBER 1954 





Multiple-Spline Set Screws hold tighter -— 
because you can wrench them tighter! 


BRISTOL'S socket screws gigs 
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BANK-WINDING OF 
VARIABLE TRANSFORMERS 


Seven different AUTOMATIC TOROIDAL CORE 
WINDING MACHINES for winding Toroids and 
Transformers from %2”-7%” ID and %”-15%4” OD 
after winding. Wire sizes ranging from No. 40 to 
No. 8. Windings are appied 

accu 
are especially Wind Variable 
Transformers. Cores are rotated automatically by 
a ratchet movement, adjustable in minute fine steps 
during winding process without stoppinz machine 
and v“thout changing any gears. This Pitch Vari- 
Drive is provided with an accurate scale for cali- 
bration. Adjustable automatic brakes produce best 
wire tension. The use of Machines is license-free. 
Bulletin on request. 


REX RHEOST 


ee eek Ak. ee ee 


au nat.cal y neatly 


atelv—exp2. Machines 


suitable to Bank 
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SPRINGS 
"METAL STAMPINGS 


Rely on 
. DUDEK & BOCK 


» You get precision WIRE FORMS, 
Springs and Stampings that are 
easily assembled . . . that with- 
stand stresses . . . perform under 
the most trying conditions. Rely 
on our free designing service. Our 
EXPERT ENGINEERS will pro- 

. duce designs that meet your exact 

needs—and save you MONEY! 


EEDY DELIVERY 


PEER? 
WRITE— WIRE or PHONE 
for Estimates and Delivery Dates 


ail 


SPRING MFG. CO. 


VALOR MC eee Paes 


















— 


Phone: 


HA ymarket 1-1880 


MOTORS 





| Miniature Timing Motors, Geared 


Subfractional, Under 1/20 Hp. 


Fractional, 1/20, 34 Hp. 


Integral, 1 to 74% Hp. 
Integral, Over 7% Hp. 


Gearmotors 


Generators 


Low Voltages (Under 110) 





Acro Manufacturing Co., Columbus 16 
Ohio (B) 

Allis Co., Louis, Milwaukee 7, Wis 
(KLNOQRV) 

American Electric Motors, 4811 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif 
(BFKNQU) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Dept. I, 1203 Rock, 
Rockford, Ill. (BCEYZ) 

Belgian Electric Sales Corp., 40 E. 49th 
New York 17, N. ¥. (BCDFHKNPQ) 
Bodine Eleciric Co., 2256 W. Ohio, Chi- 
cago 12, IL (ABCDEFGHIJQRTYZ&) 
Bogue Electric Manufacturing Co. 54 Iowa 
Ave., Paterson, N. J. (FGJKLMNOP- 

UVW) 

Bristol Co., Waterbury 20, Conn. (AX) 

Central Electric Co., 1806 Pine, St 
Louis 3, Mo. (FGKLNOQR) 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. (A) 

Crocker-Wheeler Div. Elliott Co., Am 
pere, N. J. (KLNOPQRUVW) 

Delco Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 

Diehl Mfg. Co., 1192 Finderne Ave 
Somerville, N. J. (BCFHKNV) 

Doelcain Corp.. Soldiers Field Road, Bos 
ton 35, Mass. (Servo) 

Doerr Electric Corp., 510 N. 4th Ave., 
Cedarburg, Wis. (FGKL) 

Eastern Air Deviees, Inc., 15 Washington, 
Dover, N. H. (ABEFJQTU) 

Electro Engineering Products Co., Inc., 
609 W. Lake, Chicago 10, Til. (BCD- 
UVX) 

Elliott Co., Crocker-Wheeler Div., Am 
pere, N. J. (KLNOPQRUVW) 

Emerson Electric Mfg. Co., St. Louis 21 
Mo. (FGJKLMQR) 

& Co., 600 8S. Michigan 


Ave., Chicago 5, IIL (FKNOPQUVWY) 
Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 
Ford Instrument Co. 31-1@ Thompson Ave 
Long Island City, N. Y. (FYU) (Servo) 
General Electric Co., Apparatus Div 
Schenectady 5, N. Y 


| Fairbanks-Morse 
| 
| 








Howard Industries, Inc., Dept. EM-11, 1760 


State, Racine, Wis. (ABCDEF 
UVYZ) GET 
Jack & Heintz, Inc., 7620 Broadw 
Cleveland 1, Ohio (FK) ” 
Kearfott Co., Inc., 1378 Main Ave. Gut 
ue Raf J. (UY) — 
amb Electric Co., Kent, Ohio (B 
Garenes) . (BCoaP 
Leland Electric Co., Div. of A 
Machine and Foundry Co., Deus 
Ohio (FGKLNOUV) 
Marco Industries, Inc., 788 Terrace Bivd 
Depew, N. Y. (BCFHY) ‘ 
Master Appliance Mfg. Co., Bridge 
tario, Racine, Wis. (CDGH) adi. 


Master Electric Co., Dayton 1, Ohio 
(FGJIKLMNOPQRTUVW) 

Motoresearch Co., 1600 Junction Ave,, is 
cine, Wis. (BQY) 


Oster Manufacturing Co., John, Racine 
Wis. (BCFGHUVYZ&) (Servo & Syn. 
chro) 

Packard Electric Div., General 
Corp., Warren, Ohio (FG) Meters 

Palmer Electric Mfg. Co.. Sub. of Leack 
Corp., 6629 Bear Ave., Bell, Calif, 

Peerless Electric Co., 1415 W. Market, 


Warren, Ohio (FGKLN) 

Pesco Products Div., Borg-Warner Corp., 
ts Miles Rd., Bedford. Ohio 
(CGLZ 

Rae Motor Corporation, P.O. Box 291, Rs- 
cine, Wis. (BCDFGHYZ&) 

Reeves Pulley Co., Columbus, Ind. (QRT) 

Reliance Electrie & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(FGKLNOV) 


Reuland Electric Co., Alhambra, Calif 


(KNQ) 
Robbins & Myers, Inc., Motor Diy. 
Springfield 99, Ohio (BCDEFGIJKND) 


’ Seruggs Co., Loyd, Festus, Mo. (BCDYZ&) 


Servo Corp. of America, New Hyde Park, 
N. Y. (Servo) 

Servomechanism, Inc., 500 Franklin Ave. 
Garden City, L. I., N. Y¥. Servo) 
Soreng Products Corp., 9551 Soreng Ave. 

Schiller Park, Ill. (F) 


Star-Kimble Motor Div. of Miehle Print. 





y > ‘ 9 
(BCDEFGHJKLMNOPQRSTUVWYZ&) —E, Press, & Mie. Co, 00 eon 
General Industries Co., Dept. ML, Elyria. Sterling Electric Motors, Inc., 5401 Ana- 
Ohio (BQYZ) heim-Telegraph Rd., Los Angeles 22 
Hansen Mfg. Co., Inc., Princeton 3, Ind Calif. (FKNQ) 
(ABCEVXYZ) Transicoil Corp., 1346 Suburban Station 
Haydon Co., A. W. 234 N. Elm, Water- Bldg., Philadelphia 3, Pa. (Servo) 
| bury 20, Conn. (CXZ) U. 8S. Electrical Motors, Inc., Los Angele 
| lfaydon Mfg. Co., Inc., 25836 Elm, Tor- 54, Calif. (FKNQY) 
| rington, Conn. (ABCYZ) Wagner Electric Corp 6454 Plymouth 
| Heinze Electric Co., 685 Lawrence, Lowell, Ave., St. Louis 14, Mo. (FGKLNYZ) 
Mass. (BCDFZ) Wesche Electric Co., B. A., 1626 Vine 
Holtzer-Cabot Motor Div., National Pneu Cincinnati 10, Ohio (FGKLNOZ) 
matic Co., Inc. 125 Amory, Boston 19, Westinghouse Electric Corp., Gateway Cen- 
Mass. (ABCEFGHIJQUVYZ) ter, Bldg No. 3. 40° Jiherty Ave. 
Hoover Co., Electric Motor Div. 123 Pittsburgh 22. Pa. (BCDEFGHIJKLM 
Brook Ave., N. Plainfield, N. J. (FK‘ NOPQRSZ&) 
PACKINGS. See Gaskets. Hollingsworth & Vose Co., East Walpole 
Mass 
PAINTS. See Lacquers, Enamels, Paints a, Paper Mills Co Dept. EM 
and Varnishes Mosinee, Wis 


PALLADIUM. See Platinum and Platinum 
Products 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8. Second, Mil 
waukee Wis 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn 

Automatic Temperature Control Co., Ine 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 

Regie Signal Corp., 202 20th, Moline 1 

Gemeo Electric Co., 25681 W. 8 Mile Rd 
Detroit 19, Mich 

General Electric Co Apparatus Sales 
Div., Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Tren 
ton, N. J. 

Mullenbach Electrical Manufacturing Co 
2300 E. 27th, Los Angeles 58, Calif 
Square D Co., 4041 N. Richards, Milwau 

kee 12, Wis 
Ward Leonard Electric Co., 34 South 


Mount Vernon, N. Y. 


Westinghouse Electric Corp., Gateway Cen 


ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Tl 


PANELS, DIAL. See Dials and Panels 


PANELS, SHEET STEEL. See Cabinets 
Sheet Metal 


West Virginia Pulp and * ae 230 


Park Ave., New York 17, N 

PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Continental-Diamond Fibre Co., Newark 
13, Del 

Cottrell Paper Co., Inc 88 Purchase 


Fall River 1, 
Dobeckmun Co., 
Yand 13, Ohio 
General Electric 
1 Plastics Ave., 
Holli gsworth & Vose 
Mass. 

Insulation and Wires, Inc., 
Ave., St. Louis 3, Mo ; 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 
Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co. 
9 Argyle Terrace, Irvington 11 J 


Mass 
3301 Monroe Ave., Cleve- 
Co., Chemical Div 
Pittsfield, Mass 

Co., East Walpole, 


3435 Chouteau 


Johns-Manville, Box 60, New York 16 
N.Y 

Mica Insulator Co., Schenectady 1, N.Y 

Mosinee Paper Mills Co., Dept. EM 
Mosinee, Wis 

National Vulcanized Fibre Co., Wilming 
ton 99. Del 

Natvar Corp., 207 Randolph Ave., Wood 
bridge, N 


Inc., Tonawands 


West Virginia Pulp and Paper Co., 2" 
Park Ave., New York 17, N. Y. 


PAPER, PHOTOGRAPHIC REPRO- 
DUCTION 


Spaulding Fibre Co., 
n. © 





PAPER, INDUSTRIAL Bruning Co., Inc., Charles, 4700 Montrose 
Cottrell Paper Co Ine 88 Purchase, Ave., Chicago 41, Ill 2 
Fall River 1. Mass Eastman Kodak Co., Rochester 4, N.Y. 
To communicate with any manufacturer whose name @ rs 
in this issue use READER INQUIRY FACILITY, page 245 
ELECTRICAL MANUFACTURING 
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A splicing chamber in downtown Manhattan, New York 
City. At high tides these cables are submerged in heavily 
polluted, corrosive river water. The cable racks and sup- 


ports, and the ladder are Monel. This ladder was installed 
16 years ago and is as good as new. The supports were 
installed 13 years ago and are standing up just as well. 


16 years in a manhole 


eee yet Monel shows 
no sign of corrosion 


You’re looking into a splicing cham- 
ber, looking down from a New York 
City Street. 


The air down there is damp, cor- 
rosive. And at high tides polluted 
harbor water creeps up underground 
ducts, covers the cables that connect 
the city’s nearly 4 million phones, 
its telegraph lines, its vital police 
and fire alarm systems. 


It covers the cable supports, the 
cable support racks, even much of 
the ladder you see. 


All these fixtures were once made 
of steel. But they deteriorated so 
rapidly under these severely corro- 
sive conditions, that they had to be 
replaced in two or three years. 


NOVEMBER 1954 


So Monel came into the picture. 


In this manhole it has been down 
there 16 years. In others much longer 

the oldest Monel ladder was in- 
stalled in 1918. And in all that time 
this customer has never had to re- 
place any Monel equipment because 
of failure due to corrosion. 


That’s something to think about! 
£ 


And when you do, think of Monel 
for other equipment used in the 
electrical and communication indus- 
tries, equipment for use where con- 
ditions are severe, inspection difli- 
cult, and reliability a must. 


Write today and get the experi- 
enced analysis of Inco’s Technical 


Service Section on any metal selec- 
tion problem that’s bothering you. 
If corrosion, high temperature, fa- 
tigue (all or any) are involved, 
there’s an excellent chance Monel 
or one of the other Inco Nickel Al- 
loys can help you. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N.Y. 


VIN 
|NCO. Nickel Alloys 


TRADE maARK 


Monel® * “R”® Monel * “K”® Monel 
“KR”’® Monel * “S”® Monel ¢ Inconel® 
Inconel “X”® © Inconel “W”® ¢ Incoloy® 
Nimonic® Alloys * Nickel 

Low Carbon Nickel * Duranickel® 
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PAPER, TRACING. See Tracing Cloth PLASTICS—MOLDING, LAMIN 


| 

| and Paper. SRT Le +4 yexTRUsiON NS 

PARTS FEEDERS, SELECTIVE Aik vous 

Alkyd Molding Oman 
Detroit Power Screwdriver Co., 2817 W. Cellulose Acetate (T) 
Fort, Detroit 16, Mich. (Hopper Units) Cellulose Nitrate (A) 
Segal, Edward, 72 Spring, New York 12, Epoxy Resins (K) 
N. ¥. : Ethyl Cellulose (U) 
Syntron Co., Homer City, Pa. (Vibrator) F luorocarbons (B) 
Melamine - Formaldehyde (P) 
’ PERFORATED METALS Methyl Methacrylate b 
Rigidized Metals Corp., 7323 Ohio, Buf- Nylon (Gy 
falo 2, N. Phenolics . (E 
Wickwire Ye Steel Div., Colorado Plastosols, Vinyl (I 
Fuel and Iron Corp., Clinton, Mass. Polyethylene (H 
Polyester Resins (Q) 
PERMANENT MAGNETS. See Magnets Silicone Resins (s 
Permanent. Styrenes (F) 

Urea Formaldehyde 


PHOSPHOR BRONZE Vinyl Acetal Gi 

(Rod, Sheet, Tubing, Wire) Vinyl Alcohol (K 

fs Vinyl Chloride ) 

American Brass Co., Waterbury 20, Conn Vinyl Chloride- (Vv) 
Chase Brass & Copper Co., Waterbury 20 Tinvii 


Vinylidenechloride 


Conn. Vinyl Chloride Acetate rw) 
Mallory & Co., Inc., P. R., Indianapolis rinwlidens (M) 
S ind Vinylidene Chloride (N) 
Revere Copper & Brass, Inc., 230 Park American Cyanamid Co., 33 
_Ave., New York 17, N. Y. : Plaza, New York 20, Wy » Rocketelier 
Seymour Manufacturing Co., Seymour. wakelite Co., A Division of Uni Q) 
we oon, . 2 bide & Carbon Corp., 300 Madi an Oe 
aterbury Rolling Mills, Inc., Waterbury, New York 17, N. Y. (EFEMGn 
Conn. Barrett Div., Aliied Chemical 


: & Dye 
Corp., 40 Rector, New Y, "i 
PHOTOELECTRIC CELLS and TUBES — porden'Co., Chemical Div. syog” A 4 
Bradley Laboratories, Inc., 168 Columbus dale Ave., Philadelphia. 24, Pa. (B) 
Ave., New Haven 11, Conn. Dow Chemical Co., Plastics Sales, py, 
General Electric Co., Electronics Div., 444T-1, Midland, Mich. (F) 


Thompson Rd., Syracuse, N. Y Dow Corning Corp., Dept., AEI-2 
ma International Rectifier Corp., 1521 Grand land, Mich. (S) 23, Mid. 
Ave., El Segundo, Calif. du Pont de Nemours & Co., Inc, E, ] 
Standard Piezo Co., Carlisle, Pa Polychemicals Dept. 350 Fifth Ave.. 


Vickers Electric Div., Vickers, Inc., 1803 New York 1, N. Y. (ADGKLPR) 


Locust, St. Louis 3, Mo. Durez Plastics & Chemicals, Inc., 181) 
Walck Rd., North Tonawanda, N 
PHOTOELECTRIC CONTROLS (B) : (Casting Resins) ; 
Bristol Co., Waterbury 20, Conn General ectric Co., Chemical Div., } 
General gilectric Co., Apparatus Sales Plastics Ave., Pittsfield, Mass. (EFQ8) 
Div., Schenectady 5, N. Y. Glastic Corp., 1823 B. 40th, Cleveland 3, 
Mercoid “Corp., 4227 W. Belmont Ave., ¢ Ohio (@) * 
Chicago 41, IN. toodrich Chemical Co., B. F., Dept. GH. 
Triple “Mi” is the Westinghouse Electric Corp., Gateway Cen- center Bldg., Cleveland 15, Qhio 
ter, Bldg. No. 3, 401 Liberty Ave., mS ) . 
Pittsburgh 22, Pa. Kellogg Co., M. W., Sub. of Pullman, 
Electric Motor Maker's Weston Electrical Instrument Corp., 614 , oe Box 469, Jersey City 3, 
eet Frelinghuysen Ave., Newark 5, N. J. eee ee P) 
> . . oy wittie 7 pcrantet Division 
; i — ™ . pt. E) , Pittsburgh 19 Pa 
No. 1 Soutee.for Precision Engineered PILLOW BLOCKS. See Blocks, Pillow. et PMII4. Pittsburgh 19, Pa. (AF) 


PINS, COTTER and LOCK. See Fasteners. ,,5 Minn. 


Monsanto Chemical Co., Plastics Diy, 
Room 2401, Springfield 2, Mass 

PINS, SEAMLESS (CEFV) 
Bead Chain Mfg. Co., 13 Mountain Grove oo of Pennsylvania, Reading, 


Bridgeport 5, Conn Rogan Brothers, 8027 N. Monticello Ave 
PLASTICS, COLD MOLDED and nutes Gep., t0 
F B an Rostone Corp., 123 E. Earl Ave., Lafay- 
a CAPS+ BRUSH HOLDERS 5 | INORGANIC. See Ceramics. ette, Ind. (H) - 
| Shell Chemical Corp. _ 500 Fifth Ave., 
PLASTICS MOLDERS, EXTRUDERS =, NQY York 36, N. ¥. (U) 


and FABRICATORS — oe Stein Center 


American Insulator Corp., New Freedom, 
5 ee COMPANY Pa. PLASTICS, SHEETS, RODS and TUBES 





: Anc *lastics C ‘ 36 . . 
“4630-W. Fotterton Avenue s “tong Island. City 6, Noy, 288 98% Aircratt-Marine Products, Ine., Amplifim 
/ 4 Asbestos-Textile Div., Raybestos-Manhat- Div., 2100 Paxton, Harrisburg, Pa. (Di- 
ir 39, HMlinois ; : ' aoe ae electric Sheets) 
5! i tan, Inc., Manheim, Pa k, Cempco Div Chicago Molded Products 
aa, Dept. K, 1403 Rock, Corp., at e- _"— Ave., Chi 
. 24 N. cago, x (Ss neets only) 
oe jun ants oP 1034 Cleveland J ontainer Co. e201, Barberton 
7 ‘4 ig i. Ave., Cleveland 2, Ohio (Tubes) 
—— Diamond Fibre Co., Newark Continental Diamond Fibre Co., Newark 
e ’ 9 ‘nvle , . Del. 
“Seen ae mn” a er oe Eastman Kodak Co., Rochester 4, N. Y 
| Davies Molding Co., Harry, 1428 N. General Electric Co., Chemical Div., 1 
Wells, Chicago 10, ll. “Plastics Ave., Pittsfield, Mass. 
Dayton Rogers Mfg. Co., Minneapolis 7, a 1823 B. 40 St., Cleveland 
| Minn. a aoe " e 
| Brie Resistor Corp., Plastics Div., Erie Insulation and Wires, Inc., 3435 Chouteau 


| P Ave., St. Louis 3, Mo. 


a. : : i ; 
Federal Telephone and Radio Corp., 199 Insulation Manufacturers Corp. 565 W 

Kingsland Rd Clifton, N. J Washington Blvd., Chicago 6, Ill. * 
Garlock Packing Co., Palmyra, N. Y. Mica Insulator Co., Schenectady 1, N. Y 
General American. Transportation Corp., National Vulcanized Fibre Co. Wilming- 


| Plastics . an Sella ton 99, Del 

| caanies Div., 135 S. La Salle, Chicago Polymer Corp. of Pennsylvania, Reading, 
alee ] tric C . oo Pa 

| oy piesa ites. we. 3 Resinite Corp., Div. of Precision Paper 


| Irvington Varnish & Insulator Div. of = . — W. Charleston, Chi- 
| | _ Minnesota Mining 4 Manufacturing Co pierion & Sos, Tne. Joseph "Cheam 
x -_—~ foldi rool C i 
: e , | —, oo oe a ee Co., Reawidins Fibre Co, Inc., Tonawanda 
| ‘ -Ke . Ss av I ‘i 
¢ ea as 1419 8. Broadway, Stone Paper. Tube Co . Inc., _ 900-922 
Se Mica Insulator Co., Schenectady 1, N. Y. one N ee belo ne ro C 
a) Micalite Plastics Co., 181 Wythe Ave., Taylor Fibre Co. Norristown, ig 
Pe a Brooklyn 11, N. Y. Westinghouse Hlectric OR a ay 
Midwest Molding & “Mfg. Co. 4630 w. Center. Bldg. No. 3. 401 Liberty Ave. 
Fullerton Ave., Chicago 39, Ill. ittsburgh 22 , 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del PLATINUM and PLATINUM PROD- 


2 


4 Patan Corp.. Seemnerenes & Fos- UCTS. See also Contacts. 
er orcester Mass . 2 - _ 
‘Natvar Corp., 207 Randolph Ave., Wood- oe - Co. Inc., 113 Astor, Newark 5, 
ee” Brainin C e 318 Washington, Mt 
Polymer Corp. of Pennsylvania, Reading Toum “N i i : 

Pa . . 
| Richards o7¢ ake : ark General Plate Div., Metals and Controls 
| Richardson Co., 2799 Lake, Melrose Park, “*";. Surp 111 Forest Attleboro, Mee 
Rogan Brothers, 8027 N. Monticello Ave Handy & Harman, 82 Fulton, New Yor! 

Skokie, Ill. a, 


Rostone Corp., 123 S. Earl Ave., Lafay Ney Co., J. M., 371 Elm, Hartford | 
ette, Ind. (Inorganic) Conn 
: Ryerson & Son, Inc., Joseph T., Chicago, 
an ner } iia age PLIERS and CUTTERS, WIRE 
Spaulding Fibre Co., Tonawanda, N. Y. Ave., Chicago 18, Tl 
Taylor Fibre Co., ‘Norristown, Pa 


U. 8S. Gasket Co., Camden 1, N. J 
Westinghouse Electric Corp., Gateway Cen- PLUGS and RECEPTACLES 


ter Bldg. No. 3, 401 Liberty  Ave., American Phenolic Corp., 1830 S. 54th 





Pittsburgh 22, Pa. Ave., Chicago 56, Til. _ 03 
Wiggins Plastic Molding Co., Inc., 317 Arrow-Hart & Hegeman Electric Co 10: 


Cortlandt, Belleville So, Me :d Hawthorn, Hartford 6, Conn. 
To communicate with any manutecturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 
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FASTER STARTING AND STOPPING HELPS THIS AUTOMATIC LATHE TO PRODUCE MORE 


General Electric Selenium Rectifiers 
Help Make This Lathe More Productive 


Speeding up starting and stopping 
operations has increased the produc- 
tivity of many of tcday’s finest machine 
tools. In the Sunstrand automatic lathe 
pictured above, an electric brake and 
clutch combination starts and stops 
the machine spindle. Another electric 
brake provides a fast stop when the 
tool carriage is advanced to the work, 
or backed off to the unloading position. 


D-C POWER to operate the electric 
brakes and clutch on this lathe is sup- 
plied by General Electric selenium rec- 
tifiers shown in the smaller photo- 
graph. Their high quality (see C.E. 





D-C POWER for the lathe’s clutch and brakes 
comes from this selenium rectifier. 


Hamann’s article at right) makes G-E 
selenium rectifiers ideal for almost all 
machine tool applications. 


TOP PERFORMANCE of G-E selenium 
rectifiers is the result of a unique 
“evaporation”? process and careful in- 
spection and testing. Besides providing 
stacks with exceptionally low forward 
voltage drop and low reverse leakage, 
this process assures greater uniformity 
of these characteristics among different 
stacks. These qualities last in service. 
On test in the laboratory, and on-the- 
job in almost every field of application, 
G-E selenium rectifiers are demonstrat- 
ing their extremely slow aging. 


OTHER APPLICATIONS for G-E selenium 
rectifiers include supplying power to 
operate d-c relays in various control 
circuits and as components in elec- 
tronic equipment. A complete range of 
ratings is available in either open stacks 
or various types of sealed cases to meet 
special operating conditions. Contact 
your nearest G-E Apparatus Sales 
Office for complete information, or 
write Section 461-33, General Electric 
Company, Schenectady 5, New York. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


NOVEMBER 1954 


METALLIC RECTIFIER 
FACTS FOR ENGINEERS 


Quality 
by C. E. Hamann 


One of the most overworked terms 
used in the selenium rectifier in- 
dustry is “high quality.” Every 
manufacturer claims “high quality” 
for his product. Every user wants 
“thigh quality” in the selenium com- 
ponents he buys because the quality 
of the end device can be no higher 
than that of the components as- 
sembled into it. 

There are many yardsticks for 
measuring the quality of a selenium 
stack. Electrical characteristics, for 
example: low forward drop and 
low reverse leakage. Often one is 
sacrificed in favor of the other. 


‘* LOW FORWARD DROP -- 





Which “‘yardstick’‘ measures quality? 


Real quality insures that both the 
forward and the reverse character- 
istics are good. 

Uniformity of characteristics is an- 
other yardstick. If the characteristics 
vary from stack to stack the per- 
formance of the end equipment will 
be questionable. 

Stability is another important 
standard in determining quality. The 
initial characteristics must be good, 
but they must stay good and not 
deteriorate with time and use. 

Reliability is still another measure 
of quality. No matter how liberal 
the manufacturers replacement pol- 
icy, frequent failures in the field 
are costly to the equipment manu- 
facturer, and annoying to the equip- 
ment user. 

All of these yardsticks must be 
considered carefully in determining 
quality. To really earn the title 
of “high quality” a selenium stack 
must measure up to a high standard 
of performance by every one of 
these yardsticks. 


General Electric Company 
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WHEN 
YOU 
NEED 


a nut for blind assemblies or 
extra threaded depth, use one 
of these 2 WELD NUTS 






Gripco Countersunk 

Weld Nut 
Eliminate time-wasting retapping of 
nuts after welding. Exclusive counter- 
sunk nut bottom does away with foul- 
ing of nut threads by weld spatter. 
Available with or without Gripco lock- 
ing feature. 


Gripco Pilot-Projection 
Weld Nut 


Circular pilot designed for quick, easy 
positioning of nut over bolt hole for 
instant resistant welding. No jigs, no 
fumbling, no waste of time. Furnished 
with or without famous Gripco lock- 
ing feature. 


Gripco weld nuts are proud members of the Gripco 
Lock Nut family that has for 50 years provided posi- 
tive holding action for quicker fastening application at 
less cost. Also included in the Gripco line: Gripco Lock 
Nuts, New Gripco “Clinch” Nuts, Gripco Hi-Nuts in 
all standard sizes. For any fastening problem, look to 
Gripco first. Write for samples and full details. 


“after 50 years still holding strong” 
310-K S. MICHIGAN AVE., CHICAGO 4, ILL. 





~g DIMENSIONS: 15/32 diam. x eee ol | 


eat eS 


ea 7 BA ee hid ee 


CONTACTS 


spdt — 2 amp. at 24 V DC 


Resistive load 


VIBRATION RESISTANCE 
62M (acct ae 


20 G up to 2000 
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Automatic Electric Sales Co., 1033 W 
Van Buren, Chicago 7, l 
Belden Mfg. Co., 4633 W 


Van Buren, 
Chicago 44, ILL 


Cannon Electric Development Co., Dept. 
— . 3209 Humboldt, Los Angeles 31, 
Cali 


Constantin & Co., L. Ik, Rt. 46 & Frank- 
lin Ave., Lodi, N. J. 

Cornish Wire Co., Ine., 
York 7, N. Y¥. 

Crouse-Hinds Co., 


50 Church, New 
Syracuse 1, N. Y. 


General Electric Co., Construction Mate 
rials Div Bridgeport 2, Conn. 
hhubbell Inc., Harvey, Bridgeport 2 
Conn 

lobnson E. F., 204 Second Ave., S. W 
Waseca, Minn 


Jones Div., Howard B. Cinch Mfg. oo 
Chicago 24, IIL. _ 
Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa 


Vackard Electric Diy., General Motors 
Corp., Warren, Obfo 
Pass Solvay Station 


& Seymour, Inc., 
Syracuse 9, N ‘ 
Pyle-National Co., 
Chicago 51, ITIL 
rn Instrument 


1388 N. Kostner Ave 
Corp.. Lynbrook, 


and Electrical 
10227 Michigan Ave., Dear- 


Riverside Manufacturing 
Supply Co., 
born, Mich 

Reyal Electric Co., Inc., Pawtucket, R. L 

Switchcraft, Inc., 1328 N. Halsted, Chi- 


cago 22, Ml 
U. 8S. Rubber Co., ee Center, 


New York 20. N 
PLUGS, EXPANSION 
Wrought Washer Mfg. Co 

Milwaukee 7. Wis. 
PNEUMATIC MOTORS. See Motors, Air. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich 


2200 So. Bay 


PORCELAIN. See Ceramics 


POSTS, BINDING 


3ead Chain Mfg. Co. 
Bridgeport 5, Conn. 

Superior Electric Co. 
Conn. 


13 Mountain Grove, 


83 Laurel, Bristol. 


POTENTIOMETERS. See also Rheostats 


Allen-Bradley Co., 1816 S. Second. Mil 
waukee 4, Wis. 

Bourns Laboratories, 6135 Magnolia Ave 
Riverside, Calif. 

Bristol Company, Bristol, Conn 

Clarostat Mfg. Co., Inc., Dover, N. H. 

DeJur Amsco Corp., 45-01 Northern Bivd 
Long Island City 1, N. Y. 

Helipot Corp., Div. Beckman Instruments 
Inc., South Pasadena, Calif. 

Ohmite Manufacturing Co., 3613 Howard 
Skokie, II1. 

Stackpole Carbon Co., St. Marys, Pa 

TAGliabue Instruments Div., Weston 
Electrical Instrument Corp., 614 Fre 
linghuysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford. Tl 


POTS and LADLES, MELTING 


General Electric Co., foggretes Sales 
Tiv., Schenectady 5. N. Y. 
Vulean Electric Co 


Danvers 2, Mass 


POWERED METAL PRODUCTS. § Sce 


also Bearings and Bushings; Contacts 
Amplex D‘v. of Chrysler Corp Dept 
E-11, 6501 Harper, Detroit 31, Mich 

Round Brook Oil-Less Bearing Co.. Bound 
Brook, N. J 

Gibson Electric Cc 8349 Frankstown 
Ave., Pittsburgh 21, Pa 

Mallory & Co.. Inc.. P. R.. Indianapolis 
6, Ind 

Moraine Products Div. of General Motors 
Dayton, Ohio 

Radio Cores, In 9540 Tulley§ Ave 
Oak Lawn, Til 

Mackpole Carbon Co St Marys, Pa 


(Tron Cores) 
Svrerior Carbor Products Inc 
George Ave., Cleveland 4 
United States Graphite Co 
Saginaw, Mich 


9114 


Ohio 
1621 Holland 


POWDERS, METAL 


Antara Chemicals Sales Div General 
Analine & Film Corp 135 Hudson 
New York 14, N. Y 

Handy & Harman. 82 Fulton. New York 


> ee A 
New Jersey Zinc Co 160 
York 7, N. Y. (Brass 
and Zinc) 


Front, New 
Bronze. Copper 


POWER SUPPLY UNITS 


American Television & Radio Co St 
Paul 1, Minn 

Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J 
Fansteel Metallurgical Corp 
cago, 

Federal Telephone and Radio Corp., 900 
Passaic Ave.. E. Newark, N. J. 

Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 


North Chi 


Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 
Servo Corp. of America, Inc., New Hyde 

Park, N. Y 
Superior Electric Co., 83 Laurel, Bristol, 
Conn. 


PRE-PLATED METALS. Alum 
Brass, Copper, Steel, Zine, Sheet be 
Strip. om 


American Nickeloid Co., Peru 3, 1 


PRESSES, MOLDING. See mu 
chines, Plastics olding Mi, 


PRINT MACHINES 


Bruning Co., Charles, 4700 Montrose 
Chicago 4i, TIL see 


PULLEYS, V-TYPE. See Drives, Belt 


PUMPS 


Fairbanks-Morse & Co., 600 §,. 
Ave.,, Chicago oe ni. Michisan 
Pesco Products wi ‘g- Warner 
24700 N. Miles Rd., Bedford, onw” 
Ribbins & Myers, Inec., Pump Dir 
Springfield 99, Ohio 
Scintilla Div., Bendix Aviation Corp 
Sidney, N. Y., (Diesel Fuel) 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8. Second, My) 
waukee 4 is. 

Arrow-Hart & Hegeman Electric Co., 19; 
Sat, laa S. Conn, 

Automatic ectric Sales Corp., 1 w 
Van Buren, Chicago 7, Ill. = 

Crouse-Hinds Co., Syracuse 1, N, yY, 

Cutler-Hammer, Inc., 1264 St. Paul Ave 

General 


Milwaukee 1, Wis. 
paratus . 
Div., x = 7 


Electric Co, 
Switch Div Miz lis- 

Micro § ., nneapolis-Honeywe 
Regulator Co., Freeport, Ill, —_ 

National Acme Co., 176 E. 181st, Cle 
land 8, Ohio 

Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, NL 

Square D Co., 4041 N. Richards, Milway 
kee 12, Wis. 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gatews) 
Center Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


PYROMETERS 


Bristol Co.. Waterbury 20, Conn. 
Servo Corp. of America, New Hyde Pan 
I ¥ 


TAGUabue Instruments Div., Weston Ele 
trical Instrument Corp., 614 Freling 
huysen Ave., Newark 5, N. J. 

Thermo WBlectric Co., 109 Fifth, Sada 
River Township, Rochelle Park P. 0 


Wheeleo Instrument Div., Barber-Colman 
Ce., 3408 Rock. Rockford, I. 


REACTORS. See Transformers 


RECORDER COMPONENTS, MAGNE’ 
1C See Instruments. 


RECORDERS, COMPUTER. See Instr 
ments, Electronic. 


RECORDERS, GRAPHIC. 
See Instruments. 


RECORDERS, OSCILLOGRAPHIC 
Sanborn Co., Industrial Div., 195 Mass 
chusetts Ave., Cambridge 39, Mass 


RECTIFIERS, MERCURY ARC 


General Electric Co., Apparatus Sale 
Div., Schenectady 5, N. Y. 
Westinghouse Efectric Corp., Gatews 
Center Blidg.. No. 3, 401 Liberty Av 
Pittsburgh 22, Pa. 


RECTIFIERS, METALLIC 
Acme Electric Corp., 3511 Water, Cuds 
x, > 


Automatic Electric Sates Corp., 10838 W 
Van Buren, Chicago 7, R 

Bogue Electric Manufacturing Co., 54 low 
Ave., Paterson 8, N. J. 

Bradley Laboratories, Inc., 168 Columbur 
Ave., New Haven 11, Conn. (Selenium 
& Copper Oxide) 

Fansteel Metallurgical Corp., 

Div., North Chicago, Ml. (Selenium) 

Federal Telephone and Radio Corp., 1% 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sale 
Div., Schenectady 5. N. Y. (Selenium) 
Copper Oxide, Industrial Germanium 

General Electric Co., Electronics Park 
Syracuse, N. Y. (Germanium Diode) 

Inet, Div. of Leach Corp., 4441 Sante Fe 
Ave., Los Angeles 58, Calif. 

International Rectifier Corp., 1521 E 
Grand Ave., El Segundo, Cal. (Selent 


um) 

Mallory & Co., Inc., P. R., Indianapolis 4 
Ind. (Magnesium-Copper Sulphide) 
Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th, New York It 
N. Y. (Germanium Diode, Selenium) 
Sarkes Tarzian, Inc., Rectifier Div., Dept 
M-5, 415 N. College Ave., Bloomington 

Ind. 
Syntron Co., Homer City, Pa. 

Ther Electric & Machine Works, 11A ¥ 
Jefferson, Chicago 6, Til. (Selenium) 
Vickers Electric Div., Vickers, Inc., 1803 
Locust, St. Louis 3, Mo. (Selenium) 
Westinghouse Electric Corp., Gatewss 
Center Bldg. No. 3, 401 Liberty Av 

Pittsburgh 22, Pa. 


REGULATORS, MOTOR 
Controllers, Motor 


SPEED. * 


REGULATORS, 
Thermostats. 


TEMPERATURE. 


To communicate with any manufacturer whose name -—_— 
in this issue use READER INQUIRY FACILITY, page 245 
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Why Put Up With These Problems 
in Your Drafting Room? 


14 
WAS - 


INEFFICIENT 0 


908 tee eee 





Your Bruning Man Can Help You Solve 
them With Hamilton Auto-Shift Tables 


Let your Bruning Man show you 
how the unique design of Hamil- 
ton Auto-Shift Tables not only can 


Auto-Shift combines a board and 
reference desk in one unit to make 
more effective use of space. When 
used in row installation, as pic- 
tured at the left, Auto-Shift puts 
a large reference surface and 
drawer directly behind each drafts- 
man for even greater space and 


Auto-Shift provides convenient 
foot and hand releases for instant, 
effortless one-man adjustment of 
height and slope. Counterbalanced 
top allows finger-tip control of 
slope. Draftsman can change po- 
sition often and yet reach any part 
of the board without strain 
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help you solve present problems 
but also allow for orderly, inte- 


grated expansion. 


How Auto-Shift increases space and 
operating efficiency 


operating efficiency. To check ref- 
erence material, the draftsman 
need only turn in his chair and 
slide the reference surface toward 
him. Over conventional desk-next- 
to-board arrangements, this Auto- 
Shift feature saves time and floor 
space. 


How Auto-Shift reduces draftsman fatigue 


whether seated or standing. He 
works faster and easier; produc- 
tion rate goes up! 

See for yourself how the ad- 
vantages of Auto-Shift can increase 
space and operating efficiency in 
your drafting room. Mail the cou- 
pon below for detailed information. 





* * 
e fe 
* * 
* eS 
e e Everything for the Engineer, the Architect, and the Draftsman 
€ a e ° 
se i Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Ill. 
e ° | 
e HAMILTON Charles Bruning Company, Inc. | 
4700 Montrose Ave., Chicago 41, lil., Dept. 609 
. ECONOMY ; ; | 
e e Please send me information on Hamilton Auto- | 
: STEELWOOD ; Shift Tables. 
. TABLES | 
& I hitch aii caer | 
. * 
® . Company__—_ | 
e Here’s new economy in a quality steel and wood @ Address__ caus: 
® table! No. 1 Select Basswood, highly sanded, draw- | 
ing surface. Sturdy steel legs and feet. Convenient @ City Zone State 
¢ drawer space and raising device. Priced as low | 
as $89.00. See your Bruning Representative or 
®eeeeee82 write us, today, for prices and specifications. * ee es ee ee ee ee a 

































































WIRE MARKIN 
grew up in a 


LABORATORY 
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or 
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Good foils deserve good presses 
like this Ackerman-Gould MM-6, 
one of our complete line of na- 
tionally known hot die stamp- 
ing presses. 


Originally marking of nylon, vinyl and other 
military-specification wire was unsatisfactory 
because existing color foils were not effective. Then 
° Swift technicians went to work .. . wire marking 
¢ began to grow, right in the laboratory. Adhesion, 
« definition,long life were so improved that leading 
. firms in aircraft manufacture, electronics, and allied 
industries proceed with confidence in the depend- 
ability of their wire marking. If you still find wire 
marking a problem, why not send us a sample of 
* your wire. We will send you a lab-tested sample 
e of the Swift foil that will do the job. 


WRITE FOR FREE ILLUSTRATED BOOKLET 


M. Suit ¢ fons, ne. 
12 LOVE LANE @ HARTFORD ¢ CONN. 


NEW YORK * CHICAGO © ST. LOUIS * LOS ANGELES | 
Cable Address: SWIFTSONS 








Electric 


Transformers 


Amperite Co., 


York 12, N. 








REGULATORS, VOL 


, Variab 


TAGE. Se 


le- Voltage. 


e also 


Acme nate Corp., 3511 Water, Cuba 
N. ¥ 


anes. 561 Broadway, New 


17, Paramus, N. J 


Ave., Paters 


Burlington Ir 


Burlington, 


walk, Conn. 


General Elect 


on 3, N. 
istrument 
Iowa 


Regulator Cor 
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Div., Schenectady 5 


Dept. 6120- 
R-B-M Div., 
port, Ind 


Sola Electric 


50, Ill 


Standard Electrical 


Third, Dayt 


Conn, 


Co., 125 


Avion Instrument Corp., 299 Highway No. 


Bogue Electric Manufacturing Co., 54 Iowa 


Third, 


p., Dept. L, Nor- 


Apparatus Sales, 
ry 


EM, Waltham 54, 
Essex Wire Corp., 


Co., 4633 W. 16th, 


on, Ohio 


Superior Electric Co., 


Vickers Electric Div., 


Locust, St 
Victoreen Ins 
Ave., Clevel 


Westinghouse Electric Corp 


ter, Bldg 


Louis 3 
trument 


Products Co., 


83 Laurel, 


Raytheon Mfg. Co., Equipment Sales Div 


Lass 
Logans- 


Chicago 
2240 E. 


Bristol, 


Vickers, Inc., 1803 


Mo 
Co 3800 


and 14, Ohio 


No. 3, 


Pittsburgh 22, Pa 
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RELAYS and CONTACTORS 
Adams & Westlake 


(Mercury) 


Co., Elkha 


Advance Electric and Relay Co., 


Naomi, Bur 
Allen-Bradley 


bank, Ca 
Co., 13 


waukee 4. Wis 
Co., Inc., 2 East End Ave 


Allied Control 
New York 2 

Amperite Co 
i, =. - 
Bulb Type) 


l. ee 


561 Broadway, 


(Delay, 


lif 


Perkins 


Gateway Cen 


y Ave 


rt Ind 


2435 N 


16 §S. Second, Mil- 


Thermostati 


Arrow-Hart & Hegeman Electric 
Hawthorn, Hartford 6. Conn 


Automatic El 
Mankato, M 

Automatic Ele 
Van Buren 

Automatic Sw 
Orange, N 


ectric M 
inn 
actric Sa 
Chicago 
itch Co 


Automatic Temperature 
5234 Pulaski Ave Philadelphia 
Barber-Colman Co., Dept. K, 1203 Rock 


Rockford, I 


ll 


fg. Co 6 
les Corp 
7, Til 


393 Lakesi 


Control ¢ 


Bristol Co., Waterbury 20, Conn 


Clare & Co 
Chicago 45 

Comar Electr 
Chicago 18 


Cc P.. 3 
Ill 

ic Co 
Til 


Cramer Co Inc., R 


brook, Conn 
Cutler-Hamme 
Milwaukee 


Durakool, Inc., 


Edison, Inc., 


Dept. 53, West Orange, N. J 
1100 N. Main 


Electrical Pre 


Los Angeles 12 


Federal Teler 


or, Inc 
1, Wis 


Thomas 
rnducts Cc 


»hone 


Kingsland Rd., Clif 
30 Sagamore Hill Dr., Port 
. in 2 oe 

»., Plants Place, Plantsville, 


Filtors, Inc 
Washington 
Five Star Cc 
Conn 


G-V_ Controls Inc., 
East Orange, N. J 


General Elec 
Div.. Schen 


“tric Co... 
ectady 5 


Guardian Electric 1 


Chicago 12 
Haydon Co. 

bury 20, Ce 
Haydon Mfg 

rington, Co 


Heinemann Electric ¢ 


ton 2 


Kellogg Swit 
W. Monroe 
Impulse) 

Leach Relay 
Angeles 3 


101 W. Pra 
3349 W 
W., Box 8 


New York 


ce Metal 
Co., 103 
0 State 
1033 W 
le Ave 


0 Inc 
14. Pa 


tt Blvd 
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Center- 


1264 St. Paul Ave 


Elkhart, Ind. (Mercury) 


A.. Instrument Div 


rp., 


Calif 
and Radio Corp 199 


ton, N. J 


8 Hollywood Plaza, 


Apparatt 


627-M W. 
Til 
A. W., 234 N. Elm 
nn 
Co., Inc 2536 E 
nn 
(Time delay) 
chboard and Supply 
Chicago 3, Til. ( 


Co 591 
Calif 


Magnecraft Electric 


Buren, Chi 
Mercoid Cort 
Chicago 41 


cago i 


4297 


Il 


Mullenbach Electrical 


2300 E. 27 


th. Los £ 


Phillips Control Corr 
Corp 59 W. Wash 
Potter & Brumfield Mfg. Co., I 
ne & Foundry Co 


of America 
Princeton 


Price Electric Corp., 


erick, Md 
R-B-M Div 
port, Ind 


n - Machi 
Ind 


5 Avalon B 
Co 1446 

ll 

W. Belme 


is Sales 
Walnut, 
Water- 


Im, Tor- 


Yo.. 99 Plum, Tren- 


Co 79 
Magnetic 


lvd., Los 
Ww Van 


mt Ave 


Manufacturing Co 


Angeles 58 
) A Sub 
ington. Joli 


Essex Wire Corp., 


Riverside Manufacturing and 
10227 Michigan Av 


Supply Co 
born, Mich 
Signal Engi 
Branchport 
Square D Co 
kee 12, W 


Standard Electrical Products Co., 


neering 


& Mfg 


Calif 

of Thor 
et Til 
m Sub 


Church & 2nd, Fred- 


Logans- 


Electrical 
e., Dear- 


Co 273 


Ave Long Branch, N. J 
4041 N. Richards, 


Third, Dayton, Ohi 
Sterling Engineering 


American 


Mill, Laconia, N. H 
, Lamb's Rd 


Struthers-Du 
N.. J 


Machine 


nn, Inc 


Ward Leonard Ele: 


Mount Ver 


non, N 


Westinghouse Electric 


ter, Bldg. 
Pittsburgh 
Weston Elec 
Frelinghuy 


No. 3, 
99 Pa 


trical Instrument 


sen Ave., 


Zenith Electric Co., 


cago 10, I 


ll. 


Milwau- 


2240 E 
“Co Ine Div. of 
& Foundry Co 54 


. Pitman, 


tric Co., 84 South, 
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Corp., Gateway Cen- 


401 Libe 


Newark 5, 


rty Ave., 


Corp., 614 


N. J 


152 W. Walton, Chi- 


REMOTE CONTROLS. See Push Button 


Stations; 
Switches; 


Relays 
Controls, 


and 
Push-Pull. 


Contactors 





RESINS, INSULATING. sco y 
Compounds and Resins. 7 arnishes, 


RESISTANCE ALLOYS 


Driver-Harris Co., Harrison, N, J, 

Hoskins Mfg. Co., 4445 Lawt 
Detroit 8, Mich on Ave, 

Kanthal Corp., 3 Amelia Place, Stamforg 
Conn 


RESISTANCE HEATING UNITS. 


Heating Elements and Units, See 
RESISTANCE LINE CORDS 
General Electric Co., Construction Mate 


rials Div., Bridgeport 2, Conn, 


RESISTANCE WIRE. See Wire, Resis 


ance, 


RESISTORS, INSTRUMENT and RADio 


Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1316 8S. Secon 
waukee 4, Wis. . 4, Mil 
Amperite Co., 561 Broadway, New 
2, N. Y¥. (Bulb Type) York 
Arnhold Ceramics, Inc., 1 E. 57th, Ney 
York 22, N. Y. q 
Clarostat Mfg. Co., Inc., Dover, N, 4. 
Corning Glass Works, Corning, N. y, 
Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis , 
Dale Products Inc., 1306 28th Ave., Colum. 
bus, Nebraska 
Daven Co., 176 Central Ave., Newark 4 


Erie Resistor Corp., Electronics Div., Brie, 


a. 

Hardwick, Hindle, Inc., 40 Hermon, New- 

ark 5, N. J. 

—) =<, tee... 2. Indianapolis 
6, Ind 

Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis 

Ohmite Mfg. Co 3613 Howard, Skokie, 
Il 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Stackpole Carbon Co., St. Marys, Pa, 

Tru-Ohm Products, Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Milwau- 
kee Ave., Chicago 18, Ill. 

Victoreen Instrument Co., 8800 Perkins 
Ave., Cleveland 14, Ohio 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 614 


Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co 1316 S. Second, Mil- 
waukee 4, Wis 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

Dale Products Inc., 1306 28th Ave., Colum- 
bus, Nebraska 

Daven Co., 176 Central Ave., Newark, 
N. J 


Erie Resistor Corp., Electronics Div., Erie 


Pa 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. d 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Milwaukee Resistor Co., 706 W. Virginia 
Ave., Milwaukee 4, Wis. 

Mullenbach’ Electrical Manufacturing Co,, 
2300 BE. 27th, Los Angeles 58, Calif 
Ohmite Mfg. Co., 3613 Howard, Skokie, 

Ill 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Tru-Ohm Products Div. of Model Engi- 
neering & Mfg. Co., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill 

Ward Leonard Electric Co 34 South, 
Mount Vernon, N. Y 


RESOLVERS. See Servomechanisms. 


RHEOSTATS, INSTRUMENT and RADIO 
Allen-Bradley Co., 1316 8S. Second, Mil- 


waukee 4, Wis 

Amperite Co., 561 Broadway, New York 
2, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

DeJur Amsco Corp., 45-01 Northern Blvd, 
Long Island City 1, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 


ark 5, N. J 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 


Ohmite Mfg. Co., 3613 Howard, Skokie, 
Ill 

Rex Rheostat Co., Baldwin, N. ¥ 

Tru-Ohm Products Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Milwau- 
kee Ave., Chicago 18, Ill. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cutler-Hammer, Inc., 1264 St. Paul Ave. 
Milwaukee 1, Wis 

DeJur Amsco Corp., 45-01 Northern Blvd. 
Long Island City 1, N. Y. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J 

Mullenbach Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif, 

National Electric Controller Co., 7070 
Glenwood Ave., Chicago, Ill 

Ohmite Mfg. Co., 3613 Howard, Skokie, 


Ill. : 
Rex Rheostat Co., Baldwin, N. Y. 


i 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 
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®& SOL-REX a 
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REG. U. S. PAT. OFF. 
Miniature Incandescent Lamps 
for all purposes 


We invite your attention to our type 327 lamp 
illustrated at the extreme left. Designed particu- 
larly for aircraft instrument illumination it is 
manufactured to rigid and exacting specifications. 


The manufacture of miniature incandescent lamps 
which must meet particular requirements of per- 
formance, life or operating conditions has been 
our specialty for more than 40 years. 


If you have a lamp problem, write or telephone us. 
We will be glad to help you. 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE, LONG ISLAND CITY 1, N. Y. 
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IMMEDIATE DELIVERY. CATALOG ON REQUEST. 
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127 CHURCH ST. NEW YORK 7, N. Y. 
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STANDARD of QUALITY 


for Filtering... 
Coupling... 
By-Passing 








RMC Ceramic Capacitors are the proved answer 
to problems encountered in the design of standard 
and special purpose electronic equipment. They are 
your guarantee of quality and trouble-free operation. 
Available in temperature compensating as well as 
guaranteed minimum value types. 


Here’s Why... 


@ Small size saves valuable 
space... makes better 
design possible. 


e Greater mechanical 
strength assures a more 
rugged assembly ... 
speeds up production, 


e Awide line of capacities 
from 2MMF to 30,000 


MMF provide design 
flexibility. 


@ 1000 working volt stand- 
ard...many types with 


working voltages up to 
6000 V.D.C. 


e Every DISCAP is 100% 
tested for capacity, 
leakage resistance and 
breakdown. 





Send for technical data and 
specifications on RMC DISCAPS 


RMC 
DISCAPS, 


+ the right 
way fo say 


CERAMIC 
CAPACITORS 





RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND 


375 











tal Types of 
Permanent Magnet 


Applications... 





If you are designing or building a product using 
permanent magnets, you should know about 
General Magnetic Alnico V—the magnet that 
works HARD and FOREVER. We make magnets and 
only magnets—in all sizes and capacities—in all 
quantities. 


GENERAL MAGNETIC CAN: 


@ Show you how to get best performance per 
dollar. 


@ Offer latest in materials and processing 
development. 


e@ Offer inspected uniform quality to any degree 
required. 


@ Assist you in the design of the product. 


GENERAL 
IMAGNETIC CORP. 


Weltheetsitie te) mall: meth Cl Le Ue 


10007 ERWIN, DETROIT 34 








Superior Electric Co., 8% Bristol, 
Conn. (Light Dimming) 

fru-Ohm Products Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Milwau- 
kee Ave., Chicago 18, Ill 

Ward Leonard Electric Co., 34 
Mount Vernon, N. Y 

Westinghouse Electric Corp 
ter, Bidg. No. 3, 401 
Pittsburgh 22, Ia 


RIGIDIZED METALS 
(Ferrous, Non-Ferrous, Sheets & Strips) 


Rigidized Metals Corp., 7323 Ohio. Buf 
falo 2, N. Y 


Laurel, 


South, 


Gateway Cen 
Liberty Ave 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor. Newark 5 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp 411 Forest, Attleboro, Mass 


(Precious Metal) 
Graphite Metallizing Corp., 1059 Nepper- 
han Ave ; 


Yonkers, N 
Improved Seamless Wire Co., Inc., 775 
Eddy. Providence 5, R 


Makepeace Co., LD. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass 

Ney Co., J. M., 371 Elm, Hartford 1 
Conn 

Nippert Electric Products Co., 


1759 W 
Mound, Columbus 23, Ohio 


 M Industries, Inc., 272 Fairfield Ave 
Stamford, Conn. 

Toledo Commutator Co Ss Chestnat 
Owosso, Mich 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Uvo.. 4630 W. Fullerton 
Ave., Chicago 39, lll 

Wesche Electric Co., B. A., 1626 Vine 


Cincinnati, Ohio 


RINGS, RETAINER and SNAP 
Associated Spring Corp 

Garrett Co., Inc., 
34, Pa 

National Lock Washer Co., 
N.J 


Bristol, Conn 
George K., Philadelphia 


Newark 5 


U. S. Gasket Co., Camden 1, N. J 
Waldes Kohinoor, Inc., 47-16 Austel Place 
Long Island City, N. Y 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 


y6uy W 
Jackson Blvd., Bellwood, II. 


High Speed Hammer Co., Inc., 309 N 
Norton, Rochester 21, N. Y 

Milford Rivet & Machine Co Milford 
Conn 

RIVETS. See Fasteners 

ROLLER BEARINGS. See Bearings, Bal! 
and Roller. 

RUBBER and RUBBER PRODUCTS 
\cadia Synthetic Products. Div. Weatern 


Felt Works, 4021-4139 W. 
Chicago 23, Ill. (Silicone) 
Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa 
\utomotive Rubber Co., 
at P.M.R.R., 


Ogden Ave., 


12576 Beech Rd 
Detroit 26, Mich 


Connecticut Hard Rubber Co., 413 East 
New Haven, Conn 
Dow Corning Corp., Dept. AEI-23, Mid 


land, Mich. (Silicone) 
Garlock Packing Co., Palmyra, N. Y 
General Electric Co., Chemical Div 1 
Plastics Ave., Pittsfield, Mass 


General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind 
Goshen Rubber Co., Inc., P.O. Box 517 


Goshen, Ind. 
lard Mfg. Co.. Erie, Pa. 

Minnesota Rubber & Gasket Co 3630 
Wooddale Ave., Minneapolis 16, Minn 
Roth Rubber Co., 1856 S. 54th Ave., Chi- 

cago 50. Ill 


U. §S. Rubber Co Rockefeller Center, 
New York 20, N. Y¥ 
Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill 
Williams-Bowman Rubber Co., 1945 S 


54th Ave., Cicero 50, Ill 


SAWS, COMMUTATOR. See Commutator 
Saws and Slotters 


SCRAPER RINGS. See 
& Snap. 


SCREW DRIVERS, 
Tools, Portable 


SCREW-DRIVING MACHINES 


Kings, Retainer 


PORTABLE See 


Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16, Mich. 

Keller Tool Co Grand Haven, Mich 
Pneumatic) 


SCREW MACHINE PRODUCTS. See also 
Fibre; Plastics 

Allmetal Screw Products Co, Ine., 821 
Stewart Ave., Garden City, N. Y. 

Aluminum Co. of America, 2090-B Alcoa 
Bldg., Pittsburgh 19, Pa 

Blake & Johnson, Waterville 48, Conn 

Chase Brass & Copper Co., Waterbury 20, 


Conn. 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Milford Rivet & Machine Co., Milford 
Conn 

National Acme Co., 176 E. 13lst, Cleve- 
land 8, Ohio 


SCREWS. See Fasteners 


SEALING COMPOUNDS. See Cements 
Insulating & Sealing; Waxes and Com 
pounds 


SEALS and TERMINALS, HERMETIC 


Constantin & Co., L. L., Rt. 46 & Frank 
lin Ave., Lodi, N. J. 


Fusite Corp., 6028 Fernview 

cinnati 13, Ohio Ave,, Cin. 
General Ceramics Corp., Keasbey N 
General Electric Co., Apparatus "Sale 

Div., Schenectady 5, N. Y, ( 

ings) Glas Bu. 
tiermaseal Co., Inc., 1101 Laf 

hart, Ind. Avette, Bik. 
Kearfott Co., Inc., 1378 Main 

ton, N. J Ave, Qt. 
Lundey Associates, 605 Matin, > 

54, Mass Walthan 


Stupakoff Ceramic Mfg. Co., Latrobe 
Torwico Electronics, Inc., 965 Bretivin® 
7.) Ptelinghuy. 


sen Ave., Newark 5, N. 


SEALS, MECHANICAL (Rotary Shaft) 

Crane Packing Co., 1824 Cuy 
Chicago 138 i. Uuvler Are 

Garlock Packing Co., Palmyra, N, y 


SEALS, OIL and GREASE 


Garlock Pac ve >. Palmyra, N.Y 

Gits Bros. Mfg. Co., 1840 8, c 
Ave., Chicago 23, Ml. Kilbourne 

Syntron Co., Homer City, Pa. 

U. 8. Gasket Co., Camden 1, N, J. 


SELENIUM RECTIFIERS. See Rectig 
Metallic. . ei 


SEMI-CONDUCTORS 
tors, Ete. 


\utomatic Temperature Control Oo, 523 
Pulaski Ave., Philadelphia 44, Pg. 
General Electric Co., Apparatus Baler 
Div., 1 River Rd., Schenectady 5, N.Y 
General Electric Co., Electronics Diy 
Electronics Park, Syracuse 1, N. y, — 
International Rectifier Corp., 1521 gE 
Grand Ave., = Sagan. aout. 
Radio Receptor Co., Inc., Semi-Conducto 
Div., 251 W. 19th, New York 11, NY 
Raytheon Manufacturing Co., Dept. 6199: 
EM, Waltham 54, Mass. 
Westinghouse Electric Corp., Electroni 
Tube Div., Box 284, Elmira, N, Y. 


SERVOMECHANISMS (Controls, yp. 
chrons, etc.) Also see Motors. 


Automatic Temperature Control Co., Ine, 
5234 Pulaski Ave., Philadelphia 44, Py 

Bristol Co., Waterbury 20, Conn. 

Clifton Precision Products Co., Ine., Clit. 
ton Heights, Pa. 

Diehl Mfg. Coa, 1192 
Somerville, N. J. 

Doeleam Corp., Soldiers Field Rd, Bo 
ton 35, Mass. 


(Diodes, Transis. 


Finderne Are. 


Electric Regulator Corp., Dept. L, Nor 
walk, Conn. 
Ford Instrument Oo., 


31-10 Thompson 
Ave., Long Island City, N. Y. 
Kearfott Co., Inc., 1378 Main Ave., Clif 
ton, N. J. (UY) (Servo) 
John, Bacine 


Oster Manufacturing Co., 
Vis. 
Servo Corp. of America, New Hyde Park. 
nm, 
500 Franklin Ave, 
Garden City, L. N. ¥ 


Transicoil Corp., 1346 Surburban Station 
Bldg., Philadelphia 3, Pa. 


SHAFTS, FLEXIBLE 
U. S. Gasket Co., Camden 1, N. J 


SHEAVES. See Drives, Belt. 


SHEET METAL FABRICATORS 


Artisan Metal Works Co., 11420 Madison 
Ave., Cleveland, Ohio 

Cox Co., H. F., 601 Ottawa Ave., N.W. 
Grand Rapids 2, Mich. 3 

Geuder, Paeechke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, Wis. 

Hoffman Engineering Corp., Dept. EM-23 
Anoka, Minn. (Terminal and Pull Boxes) 

Industrial Equipment Co., 210 Indians, 
Minster, Ohio 

Kirk & Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 

Otymase Metal Products Co., Inc., Alpha 


11500 Madison Ave. 


Servomechanisms, Inc., 


Overly-Hautz Co., 
Cleveland 2, Ohio 


SHEETS, ELECTRICAL. See Steel, Biec- 
trical. 


SHIELDING, ELECTRONIC 


Metal Textile Corp., 649 E. First, Roselle, 
N. J. (Knitted Metallic Strips, Gaskets, 
etc.) 


SHOCK ABSORBERS, AIR-OIL 


Cleveland Pneumatic Tool Co, Dept 
H-104, 3781 E. 77th, Cleveland 5, Ohio 


SIGNAL DEVICES 


Crouse-Hinds Co., Syracuse 1, N. ¥ 

Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Ill. voi 

Signal Engineering & Mfg. Co., 27% 
Branchport Ave., Long Branch, N. | 


SIGNAL LIGHT ASSEMBLIES Ser 


Lights, Pilot and Indicator. 
SILICONES 
Continental-Diamond Fibre Co., Newark 
13, Del 
Dow Corning Corp., Dept. ABEI-28, Mid 


land, Mich. 3 
Garlock Packing Co., Palmyra, N. Y 
General Electric Co., Chemical Div. 

Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chouteau 

Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W 

Washington Blvd., Chicago 6, Tl 
Natvar Corp., 207 Randolph Ave., Wood 

bridge, N. J. 


Taylor Fibre Co., Norristown, Pa. 





To communicate with any manufacturer whose name eS 
in this issue use READER INQUIRY FACILITY, page 245 
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When 
Instruments 
Must Be 
Accurate... 


The Burlington Meter was 
chosen for this Bendix-Friez 
Laboratory Temperature Indi- 
cator because they found it 
met their requirements for an 
accurate, yet low cost, meter 
and enabled them to set a 
desirable price on their in- 
strument. Other famous-name 
manufacturers have made 
their selection from the wide 
ranges, styles and sizes of- 
fered by Burlington. Or, let 
Burlington build a meter to 
your specifications. 


Write for Catalog N1 





HARNESSES 
@ EXTENSION CORDS 


AND CABLES 

LEADS WITH TERMINALS 
MOLDED CABLES 
SHIELDED CABLES 


POWER SUPPLY CORDS 
AND CABLES 


@ ELECTRONIC CABLES 
e BRAIDED CABLES 





We have facilities for government and civilian 
work ... write for our plant-facility brochure. 


CST ere ee ie eae 


| 2850 Irving Park Road « Chicago 18, Illinois 


BURLINGTON 
INSTRUMENT CO. 


25 N. Third St t 
jurtington, tows CUSTOM BUILT TO SPECIFICATION 


Solves any 


eyeleting 
’ AUTOMATIC 
problem! EYELET ATTACHING 


MACHINERY 


























Announces New 


Oe" ‘Screws 


For jobs using two screws 
for security purposes, or 
where vibration is a fac- 
tor. 


















Whatever the size and the 
materials there’s an Edward 
Segal precision-built ma- 
chine to do a cost reducing, 
time saving job on your 
eyeleting assembly . . . For 
single or multiple settings. 
Interchangeable raceways, 
rams and tool holders give 
these machines amazing 
versatility. In constant use 
in hundreds of plants in 
all fields. 





















Pivot on top screw acts 
as a bearing. Pivot avoids 
friction between the two 
screws and prevents 
damage to the lower 
socket. Pivot screw can 
furnished with any type 
of self-locking thread 
such as Zip-Grip, Off-Set, 
etc. Provides positive 
holding action, but both 
screws easily removed 
when desired. Send for 
new illustrated bulletin 
giving full data. 






















Model NR 

Bench Type (illustrated) 
Stroke 2%”. Depth of throat (end 
ram to frame) 73%’. Adjustable 
horn provides ample space for 
special feeds, fixtures and index- 
ing mechanisms. 


Model XNR same as above for with eyelet setting data — 
hand-feed staking operations, 11/2 


& 2 ton capacity. Bulletin M-61. 


EDWARD SEGAL + 72 SPRING STREET * NEW YORK 12, N. Y. | itn 


112 Main St., Bartlett, Ill. (Chicago Suburb) 












Submit your specs to us 
for analysis without obli- 
gation, and write for our 
interesting booklet loaded 













































EDWARD SEGAL EYELET ATTACHING MACHINERY 
SPECIAL HOPPERS AND FEEDING DEVICES 
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HEYCO Nylon Strain Relief 
Bushings cut production 
costs and improve 
product quality! 





AG 
you should k 


FM aaa 
Strain Reliefs 


Heycos absorb all cord pull, push 
and torque and insulate wire from 
housing. With Heycos it’s no longer 
necessary to tie wire knots or use 
insulating grommets. Product life 
is increased and product appear- 
ance is greatly improved. Avail- 
able in all sizes from clock wire to 
S-10/3 cable. 


HEYMAN MANUFACTURING CO. 
KENILWORTH 1, NEW JERSEY 


It’s easy to apply Heycos, too: 
1. Slip over wire 
2. Snap into hole 


FULLY APPROVED BY 


Underwriters’ Laboratories and 
Canadian Standards Asso. 





HEYCOS positively eliminate 


strain on terminals! 
Send for Samples and Specifications 


ie) Double Protection 


Use Approved HEYCO 
Strain Relief Bushings 
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SILVER and SILVER ALLOYS. See also 
Contacts and Contact Points 
For Solder, see Brazing Alloys, Silver. 


Baker & Co., Inc., 113 Astor, Newark 5 


= 
Brainin Co., C. S., 318 Washington, Mt. 


Vernon, N. Y. F 
Fansteel Metallurgical Corp., North Chi- 
cago 
General Plate Div Metals and Control 


Attleboro, Mass. 
1059 Nepper- 


Corp., 411 Forest, 
Graphite Metallizing Corp., 
han Ave., Yonkers 3, N. Y. 
Handy & Harman, 82 Fulton, New York 
2° N OY 


Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Ney Co., J. M 371 Elm, Hartford 1 
Conn 

SLEEVE BEARINGS. See Bearings and 


Bushings 


SLEEVING and TAPE, ASBESTOS 


Asbestos Textile Div Raybestos-Manhat 
tan, Inc., Manheim, Pa 

Garlock Packing Co., Palmyra, N. Y¥ 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

Johns-Manville, Box 60, New York 16 
NM. 2. 


SLEEVING SATURATED. See Tubing & 
Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLIP RINGS. See Rings, Collector. 
SLOT INSULATION. See Fabric, Insulat 
ing; Mica, Paper, Insulating; Tubing & 


Braided 


SLOTTERS, MICA. See Commutator Saws 
and Slotters 


SOCKETS and ADAPTERS, RADIO. Sex 
Plugs and Receptacles. 


Sleeving, Fabric. 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn 
Automatic Electric Sales Corp., 
Van Buren, Chicago 7, Ill. 
Dialight Corp., 42-60 Stewart Ave., Brook- 

lyn 37, N. Y. 
Drake Manufacturing Co., 
bard, Chicago 22, ’ 
General Electric Co., Construction Mate- 


1033 W 


1711 W. Hub- 


rials Div., Bridgeport 2, Conn 

Joy Manufacturing Co., Henry V. Oliver 
Bidg., Pittsburgh 22, Pa. 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave Dear 
born, Mich. 


U. 8S. Gasket Co., Camden 1, N. J 


SOCKETS, FLUORESCENT. See Fluores 
cent Lamp Auxiliaries. 


SOCKETS, VACUUM TUBE 


American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, Il 
Mycalex Corp. of America, 116 Clifton 


Blvd., Clifton, N. J 
U. 8S. Gasket Co., Camden 1, N. J 


SOCKET SCREW KEYS and 
WRENCHES 

Bristol Co., Waterbury 20, 

Standard Pressed Steel Co., 
Pa 


Conn 
Jenkintown 9 


SOCKET SCREWS. See Fasteners 

SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Essex Wire Corp., Fort Wayne 6, Ind 

General Electric Co Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Handy & Harman, 82 Fulton, New York 
38, N. ¥ 

Insulation and Wires, Inc., 1534 
ney Ave., Ft. Wayne 6, Ind 

Kester Solder Co., 4209 Wrightwood Ave 
Chicago 39, Ill 

National Lead Co., 111 Broadway 
York 6, N. Y. 


I Swit 


New 


SOLDERING EQUIPMENT 


(irons, Machines, etc.) 
General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 


Ideal Industries, Inc., 
Sycamore 
Vulcan Electric Co 


SOLDERLESS CONNECTORS. See Cor 
nectors, Wires and Cable. 


1008 


Park Ave 
Mass 


Danvers 2, 


SOLDER PRE-FORMS. 


Alloys, Silver 
Alpha Metals, Inc., 64 Water, Jersey City 
N. J 


Also see Brazing 


Handy & Harman, 82 
38 : 4 


Fulton, New York 


Kester Solder Co., 4209 Wrightwood Ave 
Chicago 39, Il 

SOLDER, SELF-FLUXING 
For Silver Solders, See Brazing Alloys 


Alpha Metals, Inc., 64 Waters, Jersey City 
N 


Federated Metals Div., 
and Refining Co., 
York 5, N. ¥ 

Kester Solder Co., 
Chicago 39, Il 

National Lead Co., 
York 6, N. ¥ 


SOLENOIDS 


Allen Bradley C¢ 1316 8 
waukee 4, Wis 


American 8m 


120 Broadway att 


New 
1209 Wrightwood Ave. 


111 Broadway, Ne» 


Second, Mil. 


Automatic Electric Sales Corp., 1933 w 
Van Buren, Chicago 7, Ill. 33 Ww. 
Automatic Switch Co 393 Lakeside 
Orange, N. J Ave, 
Cannon Electric Development Qo, 
500, 3209 Humboldt, Los Angsee 
Calif 4 
Comar Electric C« 3349 W. Add 
Chicago 18, I ison, 
Cutler-Hammer, Inc 1264 St. Paul Ave 


Milwaukee 1, Wis 


Detroit Coil Co., 2435 Hilton Ra 
troit 20, Mich a, De 
Five Star Co., Plants Place, Plantsyile 
Conn , 
General Electric Co Apparatus Sales 
Div., Schenectady 5 Y . 
Guardian Electric, 1627-M W Walnut 


Chicago 12, Ill 
Leach Relay Co Div. of 


Leach Cor, 
5915 Avalon Blvd., D.. 


Los Angeles 3, Calif, 


Leland, Inc., G. H., 123 Webster, Dayton 
2, Ohio “ a 

Master Appliance Mfg. Co., Brid 
Ontario, Racine, Wis ee & 

National Acme Co., 176 E. 13l1st, Cleve. 
land 8, Ohio 

PSP Engineering Co., 8420 Otis, South 
Gate, Calif 

Phillips Control Corp., Sub. of Thor 
Corp., 59 W. Washington, Joliet, Til, 

R-B-M Div., Essex Wire Corp., Logans- 
port, Ind 

Soreng Products Corp., 9551 Soreng Ave., 


Schiller Park, Il 

Struthers-Dunn, Inc., Lamb’s Rd., Pitman, 
N. J 

West Coast Electrical Mfg. Corp., 
116th Place, AC Div. 
3, Calif. 

Westinghouse Electric Corp 
ter Bldg. No. 3 401 
Pittsburgh 22, Pa. 


233 W. 
105, Los Angeles 


Gateway Cen- 
Liberty Ave., 


SPEED INDICATORS. See Tachometers, 


SPEED REDUCERS and DRIVES 
For Motorized Units, See Motors, 
Airborne Accessories Corp., 1414 Chestnut 
Ave., Hillside 5, N. J. (Right-Angle 
Power Take-Off) 


Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis 

Fairchild Engine and _ Airplane Corp., 
Speed Control Div., Wickliffe, Ohio 


Ferguson Machine & Tool Co., Inc., Roller 
Gear Div., P.O. Box 191, St. Louis 21, 
Mo 

General Electric Co., 


Apparatus 
Div Schenectady 5, N E 


Sales 


Graham Transmissions, Inc., Dept. EM, 
Menomonee Falls, Wis 

Reeves Pulley Co., Columbus, Ind, 

Winsmith, Inc., 18 Eaton, Springville, 


N. ¥ 
SPRINGS, COIL and FLAT 


American Steel & Wire Div., U. 8. Steel 
Corp., Rockefeller Bldg., Cleveland 13, 
Ohio 


Associated Spring Corp., Bristol, Gonn, 


Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. 

Barnes-Gibscn-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Rd, 
Plymouth, Mich 

Dudek & Bock Spring Mfg. Co., 2100 W. 


Fulton, Chicago 12, IIL. 


Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Philadelphia 
34, Pa. 

Gibson Co., William D., Div. Associated 
Spring Corp 1800 Clybourn § Ave., 


Chicago 14, Ill. 

Gibson Electric Co., 
Pittsburgh 21, Pa. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, IIL. 

Ohio Div., Associated Spring Corp., 1712 
E. lst, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 

Wickwire Spencer Steel Div., Colorado 
Fuel and Iron Corp., Clinton, Mass. 


STAINLESS STEEL. See Steel, Commer- 
cial Forms and Grades 


8349 Frankstown Ave., 


STAMPINGS, METAL 


Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn 
tarnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Pymouth Rd, 
Plymouth, Mich 


Chase Brass & Copper Co., Waterbury 20, 


Conn. 
Dayton Rogers Mfg. Co., Minneapolis 7, 
Minn 


Dudek & Bock Spring Mfg. Co., 2100 W. 
Til 


Fulton, Chicago 12 ; 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn 

Eaton Mfg Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio 

Erie Resistor Corp., Electronics Div., 
Erie, Pa. 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 

Garrett Co., Inc., George K., Philadelphia 
34, Pa 

Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 1, Wis. 

Gibson Co., William D., Div. Associated 


Spring Corp 1800 Clybourn Ave. 


Chicago 4, Ll Pe 
Heyman Mfg. Co., Kenilworth 1, N. J 


—_—[$—=—— 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 
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THE FAMOUS 





BENDER 





5 ar V/, / 
MULTIFOR Mi Haus Torwico | |NYMA\ transformers 
| C U T 7 ke R for 400 cycle applications 
il. 
N. Produces Without Special 3 
., Tooling — Saves Die Costs *Output-6 V.A. *Regulation-10%, 
q Saves on Expensive Presses *Size-Dia. 1”, Ht. 3/4’ 
The illustration at the left shows a few *Weight—1'/. ounces 
. pieces produced on our famous Multi- 
form Bender-Cutter. This efficient Now, to meet the demand for smaller 
e- machine is useful in all lines of trade. but highly efficient miniature trans- 
le, Spring Plants, Radio and Electrical formers, Torwico has designed the 
“ Equipment Mfrs. Complete with tool: Tinymax Series. Compact, light and 
ut, my Pty Bending Material up to % Sa Oe Teaed ae the Ter io 
x L" , . nymox 
v a series are the following electrical and 
tn — f One ee dimensional characteristics: 
& = TW-6 — Electric Rating: Input—115v, 
2 400c; Power Output—6 VA; Regula- 
2 tion—10%; Heat Rise—40°C, Class 
“A”. Mechanical Measure: 1 in. x % 
hor in., weighs 1.5 oz, 
ns- TW-3 — Electric Rating: Input—115v, 
ve, 400c; Power Output—3 VA; Regula- 
“i tion—15%; Heat Rise—40°C, Class 
‘ “A". Mechanical Measure: 1 in. x 
ia 9/16 in., weighs 1 oz. 
= TG today... Meets MIL-T-27 Specifications. 
» We are prepared to design and pro- 
- __ for full duce TINYMAX transformers to your 
: Ta eldureliroue specific requirements. 
tnut 
ngle 
— dir Operated FIVE-IN-ONE-TOOL —Larger_Models Available 
" Models in This IT BENDS FLAT AND ROUND STOCK INTO 
ler And Larger sizes ANY SHAPE. CUTS AND PUNCHES FLAT STOCK 
21 
q 906 NORTH PITCHER ST. 
sles J. A. SERS CO. KaLamazoo 13F, MICH. 
EM, on 





F, EXTERNAL SOLDER FLUXES * 


3teel 


ne ranging from mild 


to very highly 



























A Motor for 







ated active fluxes. 

| Nouicwes FA" GE LOW SPEED OPERATION 
Ww. ROSIN, If you are now manufac- 
ring ACTIVATED ROSIN, turing a product or devel- 
hia GENERAL PURPOSE AND oping a product where you 
ated STAINLESS STEEL FLUXES need motion at slow speed, 
— cs here is the motor for you. 
Ave. Trained Field ne Hundreds of thousands 
orth wayS avaliaDie to assist 


now in use on cooking 
appliances, vending, coin 
operated, amusement, and 
advertising displays. 


712 . . . 
me write for informative booklet 
pring 


yrado ALPHA METALS, INC. 


64 Water St., Jersey City, N. J. These AC gear motors 


are precision built and are 
being manufactured in vol- 
ume for immediate deliv- 
ery. For further informa- 
tion, send the requirements 
of your application to us. 


mer- 





iated 


ic MOTOR WINDING SERVO || 
2 : @ SYNCHRO | | 





ae j @ INDUCTION Special motors are built to 
1 w. } meet your new product 
pring 4 needs. Write today for 
504 Synchros from data sheet. 
Dir., ‘ size 7 G to 15. 

j Induction 1/1000 
— to 1/3 HP. | CH oMpAN 
Iphia Rotors and 1 RESEAR 
Be j stators only. 0 0 1600 JUNCTION AVENUE 
—_ RACINE, WISCONSIN 
: DELTA ELECTRONICS, INC. sicinesstesiuiaeensaacnaaa 
as GREEN AND OAKLAND STS., BROOKLYN 22, N. Y. SPECIAL INDUCTION MOTORS 
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Kirk aud Bium Manufacturing Co., 3122 SWITCHES, AUTOMA 
Forrer, Cincinnat: 9, Ohio - TIC ang MANUAL 
| Lewis Spring & Mfg. Co., 2646 W. North Float (Liquid Level) 





Ave., Chicago 47, Ml Limit (Snap-Action) tn 
Malco Tool and Manufacturing Co., 402! Limit (Rotary Cam & , 

W. Lake, Chicago 24, Til Gear) (w 

| Mohawk Mfg. Co., Middletown, Conn Magnetic (0) 
(Threaded ) Mercury tp, 
Ohio Div. Associated Spring Corp., 17/2 Pressure ( ) 
East First, Dayton, Ohio Therma! (Fy 
Raymond Mfg. Co., Div. Associated Sprinx Time (@, 
Corp., Corry, Pa Transfer (HB) 
Revere Copper & Brass, Inc., 230 Park Vacuum Gg 
Ave., New York 17. N. Y¥ Canopy and Fixture (K} 
Shakeproof, Div. Illinois Tool Works Foot (L) 
2501 Keller Ave., Chicago 39, IN. Heater (Series Multiple) (14) 
United-Carr Fastener Corp., Cambridge Jack, Key and Lever (N) 

42, Mass. Panel (0) 
Wenco Mfg. Co., 1136 West Hubbari Push Button Snap . 
an Chicago 22, Ill (Toggle, Slide, Rotary (p) 
Winzeler Mfg. & Tool Co., 1716 Wes Kemote Control (R) 
Arcade Pl., Chicago 12, IL. Selector (Rotary Tap) —_(g) 


} Wrought Washer Mfg. Co., 2200 S. Bay nae (Snap) (T) 
| Milwaukee 7, Wis ‘oaxia : 
PRESET * SNAP ACTION * NON-ADJUSTABLE eae. a seed Cone 1 


STAMPING, NON-METALLIC 


Continental-Diamond Fibre Co., Newark “Syations: Controllers hoe at But 
13, Del. ; Cc . : Relays 
Federal Tool & Mfg. Co., 3608 Alabama 7 ™ers 
Ave., Minneapolis, Minn 


Richardson Co., 2799 Lake, Melrose Park. Acro Manufacturing Oo ’ 
Iu. Ohio (B) 5%. Columbes 16 
Stahlin Brothers Fibre Works, Inc., Dep \dams & Westlake Co., Elkhart, Ing 


© E, Belding, Mich. Allen-Bradley Co., 1 
Provide Temperature Control of | waukee 4. Wis.” (ACEESPRRoE MM 


STARTERS, FLUORESCENT. See Fluo- Allied Control Co., Inc., 2 East Eng Ave 


oe | rescent Lamp Auxiliaries. New York 21, N. Y. (CDGHR 
Unusually Heavy Loads up to 350 FE American General Thermostat cue. 2084 


STARTERS, MOTOR. See Controllers Bronx, New York 60, N. Y. 





Moter; Push Button Stations Ae ot __—— Miectris Co., 107 
wthorn, ord 6, Conn. 

Both Types TA and TC thermostats can be supplied with nor- STEATITE. See Ceramics vneunde’ Wee Mfg. Co., 60. stat 
mally closed or normally open contacts. The TA is best for STEEL—Commercial Forms and Grades Pn ng Minn. (GR) 2 
bs ; Automatic Electric Sales Corp., 1033 \ 

controlling temperatures in air streams or in convection heating my ( £ ) Van Buren, Chieago 7, Ill. (HLNR) 
systems and the TC should be used where surface mounting is Carbon ic) “Ovens, Nog. (cathy eee ae 
required for conduction heating applications. These thermostats Coated : (D) Automatic Temperature Control Co., Inc 

Sheets and Strips (8) 5234 Pulaski Ave., Philadelphia 44 
are single pole, single throw and can be supplied with exposed Evameling (E) (ADEGJRW) » Pa 
or enclosed bimetal discs. Enclosed bimetal discs are recom- ~~ re re ee ©. Coe ee 
mended on applications where moisture, dust or lint conditions Tubing : (T) Capitol Machine Co., 36 Balmforth Ave 

ere severe. (See also Steel, Klectrical) Danbury, Conn. (NP) 


Oliver Bldg., Pittsburgh 22, Pa. (NS) Skokie Valley Rd., Highland Park 
American Steel & Wire Div., U. 8S _ (B) - 
Steel Corp., Rockefeller Bldg., Cleve- Clare & Co., C. P., 3101 W. Pratt Bird 


Allegheny Ludium Steel Oorp., Henry W. Cherry Electrical Products Corp., 30g) 
. 0 





land 13, Ohio _ Chicago 45, Il. 
Barnes (Co., Wallace, Div. Associated Comar Eectric Co., 3349 W. Addison 
Spring Corp., Bristol, Conn. (S-CO) Chicago 18, Ill. (N) 
(Spring) Control Products, Inc., 306 Sussex, Har 
Cold Metal Products Co., Youngstown 1 rison, N. J. (B) " 
Ohio (ACDNOS) Cramer Co., Inc., R. W., Box 8, Center 
Columbia-Geneva Steel Div., U. S. Steel brook, Conn. (G) 
Corp., San Francisco, Calif. Crouse- Hinds Co., Syracuse 1, N. \ 
Crucible Steel Co. of America, Henry W. (DPSV) : 
Oliver Rldg., Pittsburgh 30, Pa Cutler-Hammer, Inc., 1264 St. Paul Ave 
(ABONS) Milwaukee 1, Wis. (EGLPW) 
Eaton Mfg. Co., Reliance Div 50 Daven Co., 176 Central Ave., Newark 4 
Charles Ave., S. E., Massillon, Ohio N. J. : 
TYPE TA WITH TYPE TA WITH National Tube Co., Pittsburgh, Pa. et Con tie a a 
° % 7 lw » ; «» We @ e l 
SCREW TERMINALS OFFSET BLADE TERMINALS ee See Ce.. eager, By Til. (G) " 


Revere Ci r Brass. Inc. 230 Park Edison, Inc., Thomas A., Instrument Div 
“Ave. manners _, Dept. 53, West Orange, N. J. 
Ryerson & Son. Inc., Joseph T., Chicago, Electro-Snap Switch and Mfg. Co., 4224 





Ill. (ABCDENST) W. Lake, Chicago 24, Ill. (B) 
Tennessee Coal & Iron Div., U. S. Steel Fiasco Industries, Inc., 100 Augusta, Ro 
Corp., Fairfield, Ala chester 2, N. Y. (EJO) 
U. S. Steel Corp., 525 William Penn Pi. Federal Telephone and Radio Corp., 19 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) Kingsland Rd., Clifton, N. J. (NS) 
vase Inc., 111 Pleasant, Ashland, Mass 
STEEL, ELECTRICAL (Silicon) ware ; 
; errod Mfg. Co., A Sub. of Ferro Con 
Sheets and Stripe. 605 N. River, Batavia, Ill. (M) 
Allegheny Ludlum Steel Corp., Henry W. Furnas Electric Co., 1024 McKee, Batavia 
Oliver Building, Pittsburgh 22, Pa. Ill. (ABCEFLO) 
Newport Steel Corp., Newport, Ky. G-V Controls Inc., 8 Hollywood Plaza 
(Silicone) East Orange, N. J. (FG) 
oy 8. coed o., 525 A se Penn Pi Gemco gig ot W. 8 Mile Ra 
ittsburg 0, Pa. (B-AC) Detroit 19, ich (W) 
TYPE TC WITH TYINCLINED Generel Hiestrie Co., Appersine Gara Te 
STRAIN RELIEFS. See Grips and Schenectady 5, N. Y. ( 
SCREW TERMINALS BLADE TERMINALS Clamps, Strain Relief MNOPRSTUV) 
Guardian Electric, 1627-M W. Walnw 
STRIPPERS, WIRE Chicago 12, Th. (GFGHN) 
Artos Engineoring Co., 2741 8. 28th, Mil- Haydon Mfg. Co., Ime., 3586 Elm, Tor 
waukee 46. Wis rington, Conn. (G) 
High Speed Hammer Co., Inc., 309 N etna Electric Co., 99 Plum, Tren 
Morton, Rochester 21. N. Y. _ : ton, N. J. (0) : 
Ideal Industries, Inc., 1008 Park Ave., Hetherington, Inc., Sharon Hill, Pa (i 
Sycamore, IIl. 0 Og — W.. Oliver 
} , ’ 5 oo sdurg , . 
mu080'B. Clintom, Syracuse’ 4, Ne Y. _ — Switchboard and Supply Co., 7 
| y, reg . i ’. Monroe, Chicago 3, ‘ 
vo ae, 1136 West Hubbard, Chi- knoe Porcelain Co., Knoxville 1, Tenn 
fire Stripper Co., 172! (P) 
| Wize Stripper Co. 1720 Eastham Ave. 1 cn Relay Co.. Div. of Leech Om 
| a te. Oe 5915 Avalon Bivd. Los Angeles 3, Calif 
Wybar Electronics Inc., Syracuse 1, N. ¥- 1 Jiang, Inc., G. H. 123 Webster, Daytor 
TRIPPING NDS. S ing 2, Ohio 
"Gone eee Oe. Reo Ghtas Mallory & Co., Inc., P. R., Indianapoll 
6, Ind eee ae c Brid 
STRIPS, BLOCKS and BOARDS, Master Appliance Mfg. Co., Bridge & 
TERMINAL Ontario, Racine, Wis. (KP) : 
Mechanical eniasivies, Production Co., 2! 
Airtraft-Marine Products Inc., 2100 Ps Ash, Akron 3, Ohio 
ton, Harrisburg, Pa. “*° Mercoid Corp., 4227 W. Belmont Ave 
Burndy Engineering Co., Inc., Norwalk, Chicago 41, Til, (ABCDEFJ) 
Conn Micro-Switch Div., Minneapolis-Honeywe! 
Cambridge Thermionic Corp., 453 Concord Regulator Co., Freeport, IL 
Ave., Cambridge 38, Mass. (BDFLOPS) 
Federal Telephone and Radio Corp., 199 National Acme Co., 176 E. 131st, Cleve- 
Kingsland Rd., Clifton, N. J. land 8, Ohio (BP) 
Jones Div., Howard B., Cinch Mfg. Corp., Ohmite Mfg. Co., 3613 Howard, Skokie 
Chicago 24, Il. Til. (8S) 
Mycalex Corp. of America, 116 Clifton Pass & Seymour, Inc., Solvay Station 
Blvd., Clifton, N. J Syracuse 9, N. Y. 
Riverside Manufacturing and Electrical Pyle-National Co., 1388 N. Kostner Ave 
Supply Co., 10227 Michigan Ave., Dear- Chicago 51, Ill. (P) 
af a . R M 44 O D | ~ @ ) N C O R e re) °] ry T 3 D born, Mich R-B-M Div., Essex Wire Corp., Logans 
bi ’ Soreng Products Corp., 9551 Soreng Ave., port, Ind. 
12 oa ae Til Rhodes, Inc., M. H., Mertierd, om Si 
Pf omas Betts Co., Inc., 28 Butler, Riverside Manufacturing an 
CROUSE STREET, MANSFIELD, OHIO Elizabeth 1, N. J Supply Co., 10227 Michigan Ave., Dear 
U. 8. Gasket Co., Camden 1, N. J. born, Mich. (PT) 








Remember the Risk — Use Therm-O-Disc i communicate with any manutacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 245 
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Transformers, Saturable 
Reactors, Chokes, Special 
Windings and Electronic 
Devices. Milliwatts to 50 
KVA, single or polyphase in 
all frequencies. 


Complete design and engi- 


neering service. All modern 
techniques, encapsulation, 
casting, military and 
commercial construction. 


And, we’ve got one asset 
you'll find especially helpful: 
WE TRY HARDER! 


: lie: Bulletin 53D 
ELECTRAN MFG. CO. 


1901 CLYBOURN AVENUE * CHICAGO 14, ILLINOIS 


5. 1... 


Enclosures and Panels 
Custom Built 


Your Print or Specs 
will receive 
our prompt attention 








Sheet Metal H. F. cox co. 
Fabricating for the 601 OTTAWA AVE. N.W. 
Electrical Industry GRAND RAPIDS 2, MICH. 


FOLDING DOUBLE CUPPED WASHER LUGS 





(C= Solderless mee) 


Easy to Apply 
aan No Special Tool Needed 
One-Piece Construction °o e 


ar in Write fer 
Bulletin 8-DF 
IU 
eee nae a Huperoxt 
=e WALSH BLDG. * CINCINNATI 2, OHIO 
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Standard overall _ tolerance 
plus/minus 5%. To 0.5% 
where resolution permits. 

- 
Voltage ratio accuracy of 
0.005. Life of over 1,000,000 
cycles. 


* 

Mechanical rotation to 340°. 

Also for continuous rotation. 
- 


These units exceed applicable 
| JAN-R-19 specifications. 





| lon A 
n ring lenc on 
| ef q Veparime 


PRECISION 


BALLS 


Ha 





Unit dimensions: 23%” h. 
X 134” w. X 9/16” d. 





% The plug-in version (Series 52) oi 
Clarostat’s  ultra-precision controls 
used in the most critical electronic 
assemblies. Single units of 2 to 18 
section tandems. Prong terminals en- 
gage with corresponding jacks for 
convenient plug-in circuitry. 

Write for literature. Let us quote. 


CLAROSTAT MFG. CO., INC tS 









PRECISION 
BALLS to your 


specifications 


THE HARTFORD STEEL wie phe 


“> ee ae: ee Conn 


8HSS4 
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} Robertshaw Thermostat Div., Robertshaw TELEPHONES 
Fulton Controls Co., Youngswood, Pa 








(FM) Crouse-Hinds C¢ Syracuse 1, N y 
: % >. o eK . <ellogg Switchboard and Supply’ oc’ 
Soreng Products Corp., 9551 Soreng Ave., el! : and Supply Qo, 
Schiller Park, Ill. (ABELPS) ctetiecat tere Se ~e 
Spencer Thermostat Div. of Metals & ‘S*tonal © neumatic Ci Inc. and Holtze, 
| Controls Corp., 111 Forest, Attleboro + ot ~Divs., 125 Amory, Boston 19 
Mass. (EF) Mass , 
Square D Co., 4041 N. Richards, Milwau- 
| kee 12, Wis. (ABCEFLOPR) TEMPERATURE CONTROLS 
| Stackpole Carbon Co., St. Marys, Pa. (P) See Controls, Pressure and 1 
| Struthers-Dunn, Inc., Lamb’s Rd., Pit- Relays ; uitehes = Temperature; 
, , Thermo 
—_—_—_—— — | man, N. J. Thermostats meters: 
| Switcheraft, Inc., 1328 N, Halsted, Chi- 
| cago 22, Ill. (N) RMINAL. BLO ~~ 
|} Torq Engineered Products, Inc., Bedford, vanm , ORS. Sy Strips, 
Ohio (V) See 
be as S Unimax Switch, Div. W. L. Maxson Corp., TERMINALS. See Lugs and Terminals, 
160 W. 34th, New York 1, N. Y. (D) 
United Electric Controls Co., 93 School, TESTING CHAMBERS See Chamber, 
| Watertown, Mass Test 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CGHOR) TESTING INSTRUMENTS. See Instry. 
A Dependable Source for Everything in Carbon Westinghouse Electric Corp., Gateway ments. Also Tools, Portable 


Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. (ABCDEFGHLOPS) THERMAL SWITCHES. See Switches 


Zenith Electric Co 152 W. Walton, Chi- 
¥% BRUSHES ... for all motor and gener- cago 10, Ill. (HR) THERMISTORS 
ator applications...carbon, graphite. SYNCHROS. See Servomechanisms Carboloy Dept. of General Electric Co 


11109 E. 8 Mile Road 
Mich 





Detroit 32 
eopper leaf, gauze and metal-graphite. 





TACHOMETERS Victory Engineering Corp., Springfielg 
, Bristol Co., Waterbury 20, Conn Rd Union, N. J 
General Electric Co., Apparatus Sales 
¥% WELDING ELECTRODES, WELDER BRUSHES Div., Schenectady 5, N. Y. THERMOCOUPLES 
. Idee Industries, Inc., 1008 Park Ave., ws . 2 . . 
---Keen-Are Carbons, cored and Png ela Park Ave. Baker & Co., Inc., 113 Astor, Newark 5, 
heavily copper coated, for twin-are Reliance Electric & Engineering Co., 105 pristol Co, Waterbury 20, Conn, 


Ivanhoe Rd., Cleveland 10, Ohio 


7 3 ? General Electric Co., Apparatus Sales D 
tereches, carbon and graphite welding Veeder-Root, Inc., Hartford 2, Conn. Schenectady 5, N. Y e 

Weston Electrical Instrument Corp., 614 jyoskins Mfg. Co., 4445 Lawton Ave., D 
electrodes... paste, rods and plates. Frelinghuysen Ave., Newark 5, N. J. troit 8, Mich. Bh 


Rockbestos Products Corp., New Haven 4, 


| TAGS, TERMINAL Conn 

i : we Thermo Electric Co., 109 Fifth 
SI EXTRUSIONS, MOLDED SHAPES OR SPECIAL | Defiance Machine & Tool Co., 1930 8. miver Township, Rochelle Park pa 
Vandeventer Ave., St. Louis 10, Mo N. J a 
CARBONS designed and produced to National Band & Tag Co., Dept. 9-811, westinghouse Electric Corp., Gateway 

, Newport, y ‘entet 3ldg. N 3 01 Li . 

your specifications. Natvar Corp, 207 Randolph Ave., Wood- Pies So, Pa 401 Liberty Ave 
bridge, N. Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N, J 
* * * TANTALUM Wheelco Instruments Div., Barber-Colman 

7 403 Rock, Rockford, 1 

Fansteel Metallurgical Corp., N Chi- —, 4 = sii - 

COMPLETE BECKER ENGINEERING SERVICE -. ree Indianapolis 6, THERMOMETERS 

is always available and entails | Ind. Bristol Co., Waterbury 20, Conn. 
bligation whatever hoe nS ; Woot "Orans — - 

no oO y PY’ ep 53, es ange, N. J 
o 7 TAPE. ADHESIVE and COIL TAGliabue Instruments Div., Weston Elec- 


Connecticut Hard Rubber Co., 413 East, een ieee a — on J 
3450 South 52nd Ave. Cicero 50. Illinois New Haven, Conn. neelco Instruments Div., Barber-Colman 
Insulation and Wires, Inc 3435 Chou- Co., 1403 Rock, Rockford, Tl. 

teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W. THERMOPLASTIC WIRE. See Wire and 





| trical Instrument Corp., 614 Freling- 
| Armstrong Cork Co., 7011 Ingersol, Lan- huysen Ave., Newark 5, N. J. 
- | caster, Pa. Weston Electrical Instrument Corp., 614 
| 
| 
| 


o~ —s Washington Blvd., Chicago 6, IU. Cable, Insulated. 
|} Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. THERMOSTATIC BIMETALS 


Permacel Tape Corp., New Brunswick, Baker & Co., Inc., 113 Astor, Newark 5 
N. J 


nN 7 
: | Van Cleef Bros., Ine., 7800 Woodlawn mre. § oo voaht 
. Minag Brainin Co., ¢ S., 318 Washington, Mt 
BICIAACRMRCE ART AcEiRekclacm = —({°% Chieaso 29, TH Reus 


| TAPE, INSULATING. See Fabrics, In- Bristol Co., 153 Bristol Rd., Waterbury 


i 2 j " 20, Conn, 
sulating; Sleeving and Tape, Asbestos; 20, © : i 
| Tape. Friction and Splice; Tape and Chace Co., W. M., 1608 Beard Ave., De- 
Sheeting. troit 9, Mich 


General Plate Div., Metals and Controls 
Corp., 411 Forest, Attleboro, Mass, 
TAPE, FRICTION and SPLICE 


“/ Chase & Sons, Inc., Randolph, Mass THERMOSTATS 
Connecticut Hard Rubber Co., 413 East, Acro Manufacturing Co Columbus 16 
Send your i 7 "4 ty | N A 4 p A N 7 mS ' New Haven, Conn Ohio 
. . | nsulation and Wires, Inc., 3435 Chou- American General Thermostat Corp., 2064 
specifications teau Ave., St. Louis 3, Mo Bronx, New York 60, N z os eet 
| Insulation Manufacturers Corp 565 W. Barber-Colman Co., Dept. K, 1403 Rod 
for prompt ZL Fy 4 z | — Washington Blvd., Chicago 6, 11 Rockford, TIL. 
quotation 4774 € € Vue LEA Le Irvington Varnish & Insulator, Div. of Bristol Co., Waterbury 20, Conn 
Minnesota Mining & Manufacturing Co., Edison, Inc., Thomas A., Instrument Div. 
>a 9 Argyle Terrace, Irvington 11, N. J. Dept. 53, West Orange, N. J. 
ss | a O R Johns-Manville, Box 60, New York 16, Fenwal, Inc., 111 Pleasant, Ashland, Mass 
N. ¥ General Electric Co., Apparatus Sales 
8 | Minnesota Mining & Mfg. Co., St. Paul Div., Schenectady 5, N. Y : 4 
\ b) Pp r x | yy i 6, Minn Mechanical Industries Production Co., 2117 
; WU. SS. Rubber Co Rockefeller Center, Ash, Akron 3, Ohio 

New York 20, N. Y. Mercoid Corp., 227 W. Belmont Ave 
Van Cleef Bros 7800 Woodlawn Ave., Chicago 41, Ill. h 
| Chicago 19, Ill Robertshaw Thermostat Div Robertshaw 
Several pages of Jones Cata- Fulton, Controls Co., Youngewood, Pa 
TAPE, MICA. See Mica Spencer Thermostat Div., Metals on- 
log No. 20 illustrate standard trols Corp., 111 Forest \cclebere, ams 
i Stevens Mfg. Co., In Mansfield, Ohio 
and special panels we are | TAR SHEETING. SYNTHETIC viii-Man Co., 439-33 E. 164th, New York 

e i . > A A 
constantly producing. Latest ——— ponte Dis.. gerne Manhat- ‘Therm-O-Disc, Inc 127 Crouse, Mans- 

| tan nc., Manheim, Pa tel ; 

. * 4 field, Ohio 
special equipment enables us | Chase & Sons, Inc., Randolph, Mass Tere Engineered Products, Inc., Bedford 


Connecticut Hard Rubber Co., 413 East Ohio 


New Haven, Conn. United Electric Controls Co., 93 School 
Continental-Diamond Fibre Co., Newark Watertown, Mass 

13. Del. Westinghouse Electric Corp., 180 Mercer 
ju Pont de Nemours & Co., Inc., E. J a. a 


; ox . ° St., Meadville, Pa 
Plastics Dept., 350 Fifth Ave., New wheelco Instrument Div., Barber-Colman 


promptly to produce prac- 
tically any panel required. 
Send print or description for 





: . : . York 1, N. ¥ ‘o 3 Rock, Rockford, I 
prices, without obligation. Insulation and Wires, Inc., 3435 Chou- °° 1403 Ro 
teau Ave., St. Louis 3, Mo 
Hundreds of standard ter- Insulation Manufacturers Corp., 565 W. TIMERS, MOTOR 
. * ° } Washington Bivd., Chicago 6, Il Allen-Bradley Co., 1316 8. Second, Mil- 
minal strips also listed. Send : Irvington Varnish & Insulator, Div. of ~ ae % Wis 
* : . Minnesota Mining & Manufacturing C« Automatic Electric Mfg. Co., 60 State, 
for Catalog, with engineer- Tae wae idan a KS tomatic Electr 
° r Natvar Corp., 207 Randolph Ave., Wood- Automatic Temperature Control Co., Ine. 
ing drawings and data. “bridge, N. J ee Ot Pulaski Ave. Philadelphia 44, Pa 
~ sersey ee Pies a. ontetesl Bristol Co., Waterbury 20, — Center 
_ Insulation ept., oodbridge, } d Cramer Co., Inc R. W., Box 8, Center- 
JONES MEANS 7 : Gasket Co., Camden 1, N. J brook, Conn, . om ee 
Proven QUALITY _ Dimeo-Gray Co., 210 E. Sixth, Dayton * 
| TAPE, MAGNETIC RECORDING Gm0 mat C 992 20th, Moline 1, 
| See Magnetic Recorder Components -_ signa Orp., <Ve <Vin, 2 
' yeneré Slectri ‘o., AD tus Sales 
1) | | | S | 0} i} | TAPES, MEASURING General Electri Co Appara 


Div., Schenectady 5, N. Y 
Keuffel & Esser Co., Hoboken, N. J Hansen Mfg. Co., Inc., Princeton 3, Ind. 


ad Rat ial 


eee faa oe eee ame as os _———___, 








To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 245 
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sulated clips,*ele 
for cable, loom, tube, wire, rod 
and pipe. . . rubber or neoprene 


applied in desired thickness for 


complete or partial coverage to 
metal stampings of any size or 
shape . . . ARco form dipped rub- 
ber parts, quickly, economically 
produced . . . these ARco products 
and services are helping develop- 
ment engineers solve problems and 
simplify purchasing for manufac- 
tures. Consult ARco engineers 
today. 

Valuable literature 


available—Write 
today! 





AUTOMOTIVE 
BATT Le 


Manufacturers * 


Designers * Engineers 


12576 BEECH RD. e¢ DETROIT 39, MICH. 


ARco RUBBER PROCESSORS 


POR Mallat 





ad Rd. ® Houston, Texas 


ANYTHING CAN BE COVERED WITH RUBBER BY. - ARco 








About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’ve had it. 












Your choice of 8 
different Motors, 
and 72 gear head 
motor combina- 
tions. 


RAE MOTOR CORP. 


P.O. Box 291 — Racine, Wis. 





Rae 





Hold open wiring, 
fragile tubing, 
etc., with these 
NyGrip* plastic 
cable clips and per- 
forated strapping 
_ —tlight weight, 
™ flexible, strong. 


™ 


Write for 
free samples, 





information. 


WECKESSER CO., 5256 N. Avondale Ave., Chicago 30 


NOVEMBER 1954 





SPECIALS 
may 
match 
the 
prices 
of 

STANDARDS 


If ordered in fair quantities, recessed 
hex head screws cost no more than 
standard machine screws, and actually 
much less than trimmed hex head 
Screws. 

The saving results from elimination 
of one production operation, without 
loss of mechanical values. The differ- 
ence is in appearance. And even that 
may be in favor of the recessed head. 

To order only, made to standard 
dimensions in sizes to suit your needs 
or to your specifications. 

Get our prices and deliveries on 
your requirements. In fact write us 
about special upset, and rolled thread 
products of any kind. The cost may be 
lower than you think. 





MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


44 NORWOOD ST., TORRINGTON, CONN, 





WRITE FOR 
OUR CATALOG 


383 





In the Electrical Manufacturing Industry 
There Are Unlimited Applications 
for Die Casting 
Parts and Components from 


Aluminum and Magnesium 





fs ae 


ee ae ae eee et ee a 


Quick action on inaviries. 


LITEMETAL Ah eee 


Ilaydon Co A.W 234 N. Elm, Water- 
bury 20, Coun 

Ifaydon Mfg. Co., Ine., 2536 Elm, Tor- 
rington, Conn 

Industrial Timer Corp., 131 Ogden, New- 
ark 5 J 

Mercoid Corp 4227 W. Be'mont Ave 


Chicago 41, lll 
Soreng Products Corp 
Schiller Park. Il 
Square D Co 4041 N 
kee 12, Wis 
Struthers-Dunn, 
man, N. J 
Ward Leonard Electric Co., 34 
Mount Vernon, N. Y 
Westinghouse Electric 
Center, Bidg. No 
Pittsburgh 22, Il’a 
Zenith Electric Co., 

cago 10, Ill 


9551 Soreng Ave., 


Richards, Milwau- 


Inc., Lamb's Rd Pit- 


South 


Corp., Gateway 
3, 401 Liberty Ave., 
152 W 


Walton, Chi 


TIME SWITCHES. See Switches 


TOOLS, PORTABLE 


Barber-Colman Co., 
Rockford, Ill. (Hardness Testing) 
High Speed Hammer Co., Inc., 309 N 
Norton, Rochester 21, N. Y. 
Keller Tool Co., Grand Haven, 

(Pneumatic) 
Master Appliance Mfg. Co 
Ontario, Racine, Wis. 
Scruggs Co., Loyd, 1022-32 N 
Louis 1, Mo 
— & Son, Inc., 
ul 
syntron Co., Homer City, Pa. 
Thomas & Betts Co., Inc., 28 Butler 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div., United 


Dept. K, 1403 Rock 
Mich 
Bridge & 
Sixth, St 


Joseph T., Chicago 


States Steel Corp., 208 S. La Salle, 
Chicago 4, Ill. 
Utica Drop Forge & Tool Oo., Utica 4 
N. Y. (Welding Tool) 


TRACING CLOTH, FILM and PAPER 
Bruning Co., Inc., Charles, 4700 Montrose 


Ave., Chicago 41, Il. 
Eastman Kodak Co., Rochester 4. N. Y¥ 
Keuffel & Esser Co., Hoboken. N. J 


TRANSDUCERS, PRESSURE 


Automatic Temperature Control Co. 
5234 Pulaski Ave., Philadelphia 44, Pa 

Servomechanisms, Inc., 500 Franklin Ave 
Garden City, L.1., N.Y 


Inc 


TRANSFER SWITCHES. See Switches 


TRANSFORMER HOUSINGS. 
nets, Sheet Metal. 


See Cabi 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux 
iliaries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 
Acme Electric Corp., 3511 Water, Cuba 


Chicago Standard Transformer Corp., 
of Essex Wire, 3501 W. Addison, 
cago 18, IIL 

Comar Electric Co., 3349 W. Addison, Chi 
cago 18, Ill. 

Dano Electric Co., 
Cor 


Div 
Chi- 


93 Main, Winsted, 


nn. 
Electran Mfg. Co., 
Chicago 14, Tl. 


1901 Clybourn Ave., 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N 
Freed Transformer Co., Inc., 1736 Weir- 


field, Brooklyn (Ridgewood) 27, N. Y. 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 


Genera] Transformer Co., 18240 Harwood 
Ave., Homewood, IIl. 
Keystone Products Co., 904-6 23rd, Union 


City, N. J. 


Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6120-EM, Waltham 54, Mass 

Sola . om Co., 4633 W. 16th, Chicago 
50, . 

Standard Transformer Co., Warren, Ohio 

Trenton Transformer Corp., Box 568-E, 
Trenton, N. J. 

Westinghouse Electric Corp Gateway 
Center Bidg., No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp 614 
Frelinghuysen Ave., Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 


pe Corp., 3511 Water, Cuba 

Chicago Standard Transformer Corp., Div 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Ill 

Comar Electric Co 3349 W. Addison, 
Chicago 18, Ill 

Dano Electric Co., 93 Main, Winsted 
Conn, 

Klectran Mfg. Co 1901 Clybourn Ave., 
Chicago 14, Ill 

Freed Transformer Co.. Inc 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 


General Electric Co., 
Schenectady 5, N 
General Transformer Co 
Ave., Homewood, Ill 
Hevi Duty Electric Co 

Wisconsin 
Hindle Transformer Co., Inc., 
Church Rd 


Apparatus Sales Div., 
Y 

18240 Harwood 
Milwaukee 1, 


40 Woods 
Flemington, N. J 


Jeffries Transformer Div., Leach Corp., 
1710 E. 57th, Los Angeles 58, Calif. 
Keystone Products Co., 904-6 23rd, Union 

City, N. J 


Moloney Electric Co., 
St. Louis 20, Mo 
Nothelfer Winding Laboratories, 


5390 Bircher Blvd. 
11 Albe- 


Sola Electric Co., 4633 W. 16, Chicag 60. 
0 
Standard Electrical Product 
Third, Dayton, Ohio “>> 2240 & 
Standard Transformer Co., Warren 


ee Corp., Box Bor” sete 

ork Tae NTS C2 180 Valk, Ny 
agner Electric Cor 

wate, St Louis, 14. Mo Sol Pi 
Center, Bldg. No Piper tem 


3, 40) owas 
Pittsburgh 22, Pa Liberty Ave, 


TRANSFORMERS, RADIO CIRGUIT 
Acme Electric C 35 y 

a . ectric Corp.. 3511 Water, Cubs 
Chicago Standard Transform 


~ , er 
SEE yy S600 We dad, Gy 
itcage ToT” 24° W. Atta 
— a Co., 93 Main, Winsted 
a m” 1901 Clybourn Ave 
STSrookiga T, N.Y. Atantle Am 


Epsco Inc., 126 Massachusetts Ave, Bos 


. ton, Mass. 

ederal Telephone and Radi 

Kingsland Rd., Clifton, N 5 Corp., 19 

Freed Transformer Co., Inc. 1736 Weir. 
oa. _—- (Ridgewood) 27, N. ¥ 
Gener ansformer Co., 18240 Harwood 

nea Gambon ’ 
ndle ansformer Co., Inc., 4 7 
Church Rd., Flemington, N. 5, woo 


Keystone Products Co., 904-6 2 
City, N. J. 23rd, Union 


saleaer Electric Co., 5390 Birch 
St. Louis 20, Mo. -o 


Nothelfer Winding Labsreterion, 11 Albe 
marle Ave., Trenton 3, N. 

ale Electric Co., 4633 W. ie. “Chicago 50 

Standard Electrical Products Co., 29 

Pn even. Ohio 7s 
‘orwico Electronics, Inc., 965 Fy . 
huysen Ave., Newark 5, N. J — 

Trenton Transformer Corp., Box 568-R 
Trenton, N. 

United Transformer Co., 150 Vari . 
York 13, N. ¥ om 


TRANSFORMERS, VARIABLE 
VOLTAGE 


i a Corp., 3511 Water, Cubs 
Comar ‘Electric Co., 


3349 W. Addison 
Chicago 18, Ill. 
Electran Mfg. Co., 


1901 Clybourn 
Chicago 14, TIL. ™ 


Freed Transformer Co., 
field, Brooklyn (Ridgewood) 7. x. F 
Hevi Duty Electric Co., Milwaukee }, 
Wisconsin 
Raytheon Mfg. Co., Equipment Sales Diy, 


Inc., 1736 Welr 


Dept. 6120-EM, Waltham 54, Mass. 
Standard Blectrical Products Co., 2240 §. 
Third, Dayton, Ohio 
Superior Electric Co., 83 Laurel, Bristol 


Conn. 
TRANSISTORS. See Semi-Conductors 


TUBE PARTS (Elestronic). See Blectronir 
Tube Components 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

General Electric Go., Apparatus Sales Dir 
Schenectady 5, N. ¥ 

Ww aterman Products Co., Ine., Philadelphia 

25, Pa 


TUBES, ELECTRON (industrial) 


Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. 
Flectrons, Inc., 127 Sussex Ave., Newark 
v. J 


Federal Telephone and Radio Corp., 19 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div. 
Dept. 6120-EM, Waltham 54, Mass. 


Victoreen Instrument Co., 3800 Perkim 
Ave., Cleveland 14, Onis 
Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22. Pa 


TUBES, 


Glass 


METALLIZED 
Technical 


GLASS. Se 


TUBES, PHOTOELECTRIC. See Photo 
electric Cells & Tubes 


TUBES, THERMOCOUPLE 


Bristol Co., Waterbury 20, 
Kanthal Corp., 3 Amelia Place, Stamford 
Conn. 


TUBING, ALUMINUM 
See Aluminum. 


TUBING, BRASS, BRONZE and COP. 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. See Fibre 


TUBING, LAMINATED METAL. 


See Laminated Metals. 
TUBING, MICA. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co, Waterbury 20, Coan 
Chase Brass & Copper Co., Waterbury 26 


See Mica 


marle Ave., Trenton 3, N. Conn. 
Raytheon Mfg. Co., Equipment Sales Div., General Plate Div., Metals and Controle 
Dept. 6120-EM, Waltham 54 Mass. Corp., 411 Forest. Attleboro. Mass. 


Pek 


Veet O) ashen AVE. Na exoNN 


VE OFFICES 
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in this issue use READER INQUIRY FACILITY, page 245 
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ACTUAL SIZE 


SUB-MINIATURE 
UNIMAX SWITCH 








for easy wiring 

in miniaturized apparatus. 
e Sturdy, standard flat terminals are 
widely spaced for rapid wiring 
and easy soldering. 
Case size 25/32” x 23/64” x 
Long life. 
In plain or leaf-actuator styles. 
Rated 5 amps. at 125/250 volts 
a-c, or 2 amps. at 30 volts d-c; SPDT. 

Write for data sheet. 


a 


UNIMAX 


MAXSON CORPORATION 
ae 


DIVISION OF THE W. L. 


460 WEST 34th ST. NEW YORK 1, 






















Identify Wires Permanently 


Easy fo apply, replaces obsolete string 
and paper identification methods. 





¢ Aluminum, steel, brass, 
or zinc. 

¢ Big variety, all styles 
and sizes. 

efor aircraft, radio, 
telephone, motor and 
generator manufacture, 
etc. 


Free Sampies and 
Literature Upon Request. 


NATIONAL BAND & TAG CO., Dept. 9-880, Newport, Ky. 





, “A-27 
i TOSS LACQUER & CEMENT 
sa Ean la Ae 


a 1) 


NOVEMBER 1954 


CLUTCH 
CONTROL 


PUMP 
CONTROL 


Zee Ca be Le 
Ce TS MO Lice 
ae 





This flexible remote control application, 
which Arens helped engineer for a washing 
machine manufacturer, brought added con- 
venience, simplified operation, and lower 
cost over the conventional bell-crank con- 
trol system. These benefits might also apply 
to your product. Write for information and 
a copy of our 40-page manual. 


ARENS controts, inc. 


2005 Greenleaf Street, Evanston, IHinois 










SPECIFY 


COPACO! 


| COPACO 
, q . l ¢ 

© Meets all Class A requirements 

® Dielectric strength — 300 volts per mil 

® Tensile strength — 13,000 Ibs./sq. in. 

® Density: 1.30-1.35 

@ Thicknesses from .005 to .030” 

© 100% rag stock paper 

@ No sizing or fillers used 

© “Glazed roll” finish — others available 


* Can be combined with other materials 
* Available in rolls, sheets or coils 


Representatives everywhere 







ELECTRICAL 
INSULATING 


Write for literature and free sample apes 


COTTRELL PAPER COMPANY 


ACES 


88 Purchase St., 











ONE STOP | 
STAMPING SERVICE: 


DRAWING PIERCING DRILLING 


FREDDY 
FEDERAL SAYS: 


A little bit here and a little 
Theil mel ae 
readied] tee Peet Saeed Miles 

bs pinpointed at FEDERAL 
and save time, trouble, and 


expense 


bif there is a 


TAPPING BLANKING 


FORMING EXTRUDING 


WRITE TODAY! 


Tell us where to send these 
BULLETINS earmarked for 
pA 

And when you're writing, 
why not send us the specs 
for that stamping job com- 
ing up? ee MIT le Be ol 
co quotation with no strings 
attached 





TOOL AND MANUFACTURING CO? 

3608 ALABAMA AVE, (ST. LOUIS PARK) 
MINNEAPOLIS, MINNESOTA 

“QUALITY STAMPINGS IN SMALL QUANTITIES" 


rs 













These Are Famous NaI VENT Se 


fe 


ato 


* veg 
an~ se Bhs 





r 


me 


.. Precision Wire 


Meee) by 





» Electronic 
Specialists for 


More Than a 
Generation 


@ Accuracies to .05% @ All temperature coefficients 
@ All types of mountings @ Manufactured to famous 
DAVEN standards of precision @ Excellent deliveries 


Write for Catalog Data 


“DAVEN- 
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176 Central Ave. 
Newark 4, N. J. 


International Nickel Co In 67 Wall, 
New York 5, N. Y 
Revere Copper & Park 


Brass, Inc., 230 
Ave., Y 


New York 17, N 


TUBING, PAPER 


Cleveland Container Co., 6201 Barberton 


Ave., Cleveland 2, Ohio 

Continental-Diamond Fibre Co Newark 
13, Del. 

Niemand Bros., Inc., 37-05 Thirty-Fifth 
Ave., Long Island City 1, N. Y 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft Wayne 2, Ind. 

Precision Paper Tube Co 2035 W. 
Charleston, Chicago 47, Ill 

Stone Paper Tube Co., Inc 900-922 
Franklin, N.E., Washington 17, D. C 

TUBING, SILVER. See Silver and Silver 
Alloys. 

TUBING and SLEEVING, BRAIDED 


FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 

Bentley, Harris Mfg. Co., 1210 Barklay 
Conshohocken, Pa 


Brand Dielectrics, Inc., 57 North, Willi- 
mantic, Conn 

Continental-Diamond Fibre Co., Newark 
13, Del 

Corning Glass Works, Corning, N. Y 

Insulation and Wires, In 3435 Chou- 
teau Ave., St. Louis 3, Me 

Insulation Manufacturers Corp., 565 W 


Washington Blvd., Chicago 6, Il 
Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co 
% Argyle Terrace, Irvington 11, N. J 
Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J 
Thompson Fiber Glass Co H I 1733 


Cordova, Los Angeles 7, Calif 

Varflex Sales Co., Inc 309 N. Jay, Rome 
Y ¥ 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3 401 Liberty Ave 
Pittsburgh 22, Pa 

TUBING and SLEEVING, EXTRUDED 
PLASTIC 

Brand Dielectrics, Inc., 57 North, Willi 
mantic, Conn 

General Electric Cr Chemical Div., 
Plastics Ave., Pittsfield, Mass 

Insulation and Wires, Ince 3435 Chor 


teau Ave., St. Louis 3, Mo 
Insulation Manufacturers Corp 565 W 
Washington Blvd., Chicago 6, Ill 
Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co 


9 Argyle Terrace, Irvington 11, N. J 
National Vulcanized Fibre Co., Wilming 
ton 99, Del, 
Natvar Corp., 207 Randolph Ave., Wood 


bridge, N. J 
New Jersey Wood Finishing Co., Electrical 
Insulation Dept Woodbridge, N. J 


Phalo Plastics Corp., Commercial & Fos 
ter, Worcester 8, Mass 

‘olymer Corp. of Pennsylvania, Reading 
Pa 

Rogan Brothers, 3027 N. Monticello Ave 


Skokie, Ill. 


Varflex Sales Co., Inc 309 N. Jay, Rome 
N. ¥ 

TUBING, STEEL. See Steel. Commercial 
Grades and Forms 

TUNGSTEN. See also Contacts 

Fansteel Metallurgical Corp North Chi 
cago, Ill 

Mallory & Co., Inc P. BR Indianapolis 
6, Ind 


UNDERCUTTERS, MICA. See 


dercutters 


Mica Ur 


VACUUM PUMPS. See Compressors & 


Pumps 

VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron 

VALVES, MOTORIZED or SOLENOID 
OPERATED 

Automatic Switch Co., 393 Lakeside Ave., 
Orange i. J 

Automatic Temperature Control C« Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 
Sarber-Colman Co., Dept. K, 1403 Rock, 


Rockford, Ill 

Bristol Co., Waterbury 20 

General Electric Co 
Schenectady 5, N 

Mercoid Corp. 227 W. 
Chicago 41, Tl 

Soreng Products Corp., 9551 
Schiller Park, Ill 

Valvair Corp., 956 
11, Ohio 

Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa 


Conn 
Apparatus Sales Div., 
Y 


Belmont Ave., 


Soreng Ave 


Beardsley Ave., Akron 
Gateway 
Liberty Ave., 


VARNISHED FABRICS. See Fabrics, In 


sulating 


VARNISHES, COMPOUNDS and 
RESINS, INSULATING 
Acme Wire Co., 1255 Dixwell 

Haven 14, Conn 
Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., 
New York 17, N. Y 
Borthig Co., Ine., George C., Box 115 


Ave., New 


East Rutherford 3, N. J 

trand Dielectrics, Inc., 57 North, Willi- 
mantic, Conn. 

Dow Corning Corp., Dept. AEI-23, Mid 
land, Mich. (Silicone) 


ju Pont de Nemours & Co., Inc., E. L., 
Finishes Dept., Wilmington 98, Del. 


Durez Plastics & Chemicals, } 
Walck Road. North Tonawanda, 'N iat 
General Electric Co., Chemical Diy.’ 1 
Plastics Ave., Pittsfield, Mass * 
Insulation and Wires, Inc., 3435 Cho 
teau Are. Bt. Louis 3, Mo. P 
Insulation Manufacturers Corp,, 
Washington Blvd., Chicago 6, ni” ¥. 
Irvington Varnish & Insulator, Diy ot 
Minnesota Mining & Manufacturing Cy 
9 Argyle Terrace, Irvington 11, N, 3. ” 
Mica Insulator Co., Schenectady 1, Ny 


Minnesota Mining & Mfg. Co., §& 
6, Minn. Paul 
Westinghouse Electric Corp., 


Center, Bldg. No 

Pittsburgh 22, Pa 
Zophar Mills, Ine 117 26th, B 

29 N.Y Tooklyn 


3, 401 Liberty Ave,, 


VARNISHES, FINISHING. See 


Lae 
Enamels and Varnishes wees, 


VARNISHES, INSULATING. See Yop. 


nishes, Compounds and Resins 
V-BELTS. See Drives, Belt. 


VIBRATORS 


Aerovox Corp., New Bedford, Mass. 

American Television & Radio Co., St. Pay 
1, Minn 

Bristol Co., Waterbury 20, Conn. 

Mallory & Co Inc P. B., Indianapolis 
6, Ind 


VIBRATION TEST MACHINES 


All American Tool & Manufacturing (p, 
8028 Lawndale Ave., Skokie, Til, F 

General Electric Co., Apparatus Sales Diy, 
Schenectady 5, N. Y¥ C 

Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa 


VOLTAGE REGULATORS. See Reguls- 
tors Voltage; Transformers, Variable 
Voltage 


VOLTMETERS. See 


Corp., Gateway 
401 Liberty Ave, 


Instruments. 


WASHERS, BEARING. See Bearings ang 
Bushings 


WASHERS, FLAT. See Fasteners. 


WAXES and COMPOUNDS 
Bakelite Co A Division of Union Carbide 


& Carbon Corp 300 Madison Ave. 
New York 17, N. Y 

Biwax Corp., 3445 Howard, Skokie, Til. 

Dow Corning Corp., Dept. AEI-23, Mid- 
land, Mich. 

General Electric Co., Chemical Diy., 1 
Plastics Ave., Pittsfield, Mass. 


Insulation and Wires, Inc., $435 Chov- 
tou Ave., St. Louis 3, Mo. 

Mica Insulator Co., Schenectady 1, N. Y, 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn 

Zophar Mills, Inc 117 
33, N. ¥ 


32, 


26th, Brooklyn 


WEDGES and PEGS, ARMATURE 


Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo, 
Insulation Manufacturers Corp., 565 W. 


Washington Blvd., 
Mica Insulator Co., 
National Vulcanized 

ton 99, Del 


Chicago 6, Ill. 
Schenectady 1, N, Y 
Fibre Co., Wilming- 


WELDING EQUIPMENT 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Are) 

Mullenbach Electrical Manufacturing Co., 
2300 E. 77th, Los Angeles 58, Calif. 

Revere Copper & Brass Inc,, 230 Park 
Ave., New York 17, N. Y. 

Utica Drop Forge & Tool Corp., Uties 4, 
N. ¥. 


Corp., P.O. Bor 


Westinghouse Electric 
: (Flexare) 


2025 Buffalo 5, N. ¥ 


WELD NUTS. See Fasteners 


WHEELS, BLOWER 


Master Appliance Mfg Co., Bridge & On- 


tario, Racine, Wis P 
Torrington Manufacturing Co., Torrington, 
Conn 
WINDING MACHINES. See Coil Wind- 


ing Machines 


WIRE and CABLE, BARE 

Alloy Metal Wire Div H. K. Porter 
Co., Inc. of Pittsburgh, Prospect Park, 
Pa. 

American Brass Co., Waterbury 20, Conn. 

American Steel & Wire Div., U. 8. Steel 
Corp., Rockefeller Bldg., Cleveland 18, 
Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. » - 

Chase Brass & Copper Co., Waterbury 20, 
Conn, Z 

Cornish 50 Church, New 
York 7, N : : 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Page Steel & Wire Div., 4 merican Chain 
& Cable, Monessen, Pa. (Stainless or 
Carbon Steel Armature Bending) Fort 

Phelps-Dodge Copper Products Corp., 


Wire Co., Inc., 


Wayne, Ind 

Roebling’s Sons Co., John A., Sub. of 
Colorado Fuel & Iron Corp., Trenton 
2, N. J 


Rome, N. 


me Cable Co = z. 
Rome able Cory Ncseph T.. Chicago, 


Ryerson & Son, Inc., 
Ill 


Ps eee 


To communicate with any manufacturer whose name appears 
in’ this issue use READER INQUIRY FACILITY, page 245 
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1 i OVERHEAD MATERIAL HANDLING SYSTEMS 
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tt isinstiaiaiie The trademarks shown above 


former rated 1000 
VA, 440 to 


110 volts. well-known in the electrical 


: — field for quality and depend- 
ae pint a WO : ability. The manufacturers 
ng- = Srey agent =< Popular ckage is 


8-oz. can fitted with 
making Dies and | ; ) Bakelite cap holding 


identify products that are 


of these products maintain 


an enviable reputation for 


tr a lat soft-hair brush for - = = 
" emplates i” plying right at bench: = excellence of product. That’s 
%0., li metal surface ready for = a 
: —— ; layout in a few minutes. = why they have specified 
ark E ae =@ The dark blue background = 
Re f Pe | “] makes the scribed lines = Standard Transformers as an 
, =| ges show up in a — = 1 f th 
Bo: = ' Nt ] prevents metal glare. In- = : integra art of their ma- 
’ = \ I creases efficiency and = Type MC —— ’ . r 
accuracy. = ca andieenes, chinery for many years. 
Write for somple = 500 VA, 440/220 ' 
= -_ Nenterheod = to 110/220 volts. Standard Transformers are 
On- —— DYKEM COMPANY = well-known for accuracy, 
j = 





' = i St. Lovis 6, Mo. - 
on . compactness and sound basic 





construction which are ex: 


i 


tremely important for special 











te | jobs. Consult your nearby 
af “Spee Standard representative to- 
teel ' * : 
13, . day, or write Standard direct 
’ , Type MC air-cooled for specific information and 
20, transformer, 250 . . 
a ‘ Us PRECISION — 230/440 to 32 volts. nee 
MADE 

ve., 
e WIRE, CORD & CABLE 

Runzel offers manufacturers of elect- 
ain . 
e tical products a complete and 
a prompt source of supply. 


Hook-up wire, low tension shielded 
ies We carry large stocks on cords, lead-in wire, speaker cords 
hand for quick service from and all populor types of insulated 
our centrally located plant. wire... .FOR EVERY WIRING NEED 


“" hs CORD & WIRE CO WARREN, OHIO 
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You Can Cut MOTOR 
COMPONENT COSTS 


PHOENIX Molded or Assembled Motor 
Brush Holders are custom-designed to your 
exact specifications— yet delivered to you at 
mass production costs! 


Secret is a wide range of stock tools which 
produce an infinite variety of uniform top- 
quality, close-tolerance brush holders. 


Take a hint from the large number of manu- 
facturers already saving on component costs 
with Phoenix ... Get the full details now! 









SEND FOR CATALOG 54E 
Shortcut to Lower Production Costs 
New Phoenix Catalog shows how 
to order customized standard 
brush holders to fit your needs. 
Free on request. = 





CAST PLASTICS 


SPY MCLE 
LAL 


....A SERVICE AND PROCESS 
UNEQUALLED IN THE PLASTICS 
FIELD FOR THE ACCURATE PRO- 
DUCTION OF INDUSTRIAL PARTS! 


@ Places special emphasis on big parts! 


@ Practically eliminates high die costs! 
@ Permits inclusion of metal inserts, threads ! 


@ Makes possible quick deliveries of com- 
pleted parts! 


@ Offers outstanding electrical, chemical 


and mechanical properties ! 


SEND PARTS OR BLUEPRINTS FOR QUOTATIONS! 


Write for Specifications ...Case Histories! 


SALESMEN WANTED ! 


Some territories still 
open. Write for com- 
plete details! 


MICALITE, PLASTICS CO. 


Division of Inguction Heating Corp 


Dm PAG eae 
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American Phenolic Corp 


American Steel & Wire Div., U 
Corp., Rockefeller Bldg. 


(BT) Inc. : 
Federal Telephone and Radio Corp., 199 Bristol Co., 
Kingsland Rd 
General Cable Corp., 
New 


rials Div 


Phalo Plastics Corp., 


Rome Cable Corp 
Royal Electric Co., Inc., 


WIRE FORMS. See 
Flat; Stampings, Metal 


Haven 14, Conn 
Anaconda Wire and Cable Co., 


Belden Mfg. Co., 4633 W. Van Buren, New Jersey Zine Co 
Chicago 44, Ill. io, 8 


WIRE and CABLE, INSULATED Chase Brass & Copper Co., Waterbury a 
eon Conn . 
Semeree (4) Essex Wire Corp., Fort Wayne 6, Ing 
Varnished Fabric (C) Cae ete Pe 420 Lexington Ave 
Thermoplastic (T) cs 
Coaxial Cable (X) General Mloctric Co.. Apperates Stim By. 


183 4th Scuenectauy ovo, 

830 S. 54th Hitemp Wires, ine., 26 ¥ 

, Chicago 50, Til. (X) Mineola, N. Y (T) Windsor Ave 

Phelps-Dodge Copper Products 
Manufacturing Div., Fort Wo > 


S. Steel 
Cleveland 13 


Ohio Rockbestos Products Corp., N 

Anaconda Wire and Cable Co., 25 Broad- Conn. ' ” Haven 4 

y, New York 4, N. Y. ( ‘ABC ‘TX ) Roebling’s Sons Cec John 

Belden Mfg. Co 4633 W. Van Buren Colorado Fuel & Iron ma =. o 
Chicago 44, Ill. (ABTX) 2, N. J. os 

Brand Dielectrics, Inc., 57 North, Willi- Rome Cable Corp., Rome, N. ¥ 
mantic, Conn. (T) Sprague Electric Co., 307 Ms ly 

Cable Co Div. of Crescent Ce Adams, Mass srahalt ‘Nem 


*., Pawtucket, R. I 
Chase Brass & Copper C¢ 


Waterbury 20 


(TX) 


‘onn. (BCX) WIRE, MAGNETIC RECORDING «, 
Chester Cable Corp., Chester, New York Magnetic Recorder Components 
Cornish Wire Co., Inc., 50 Church, New WIRE, RESISTANCE 

York 7, N. Y. (BT) : iw 
Essex Wire Corp., Fort Wayne 6, Ind. Alley Meta ire Div., H. K. Porter y 


of Pittsburgh, ‘Prospect Pa 
Waterbury 20, Con a 
Clifton, N. J. (TX) Driver-Harris Co., Harrison, N, 9, 
420 Lexington Ave., Hoskins Mfg. Co., 4445 Lawton Aye. be 
York 17, N. Y troit 8, Mich P 


General Electric Co., Construction Mate- Jelliff’ Mfg. Corp., C. ©., Southpon 
Bridgeport 2, Conn. (ABCX) _Conn. : 
Hitemp Wires, Inc., 26 Windsor Ave., Kanthal Corp.. 3 Amelia Pl, Stamforg 
Mineola, N. Y. (T) Conn 


Ney Co., J. M 


Commercial & Fos- 371 Elm, Hartford. Conn 


Worcester 8, Mass. (TX) 


Phelps-Dodge Copper Products Corp., Fort WIRE CUTTERS and STRIPPERS See 
Wayne, Ind. 


Riverside 
Supply Co., 
born, Mich 

Rockbestos Products Corp 
Conn. (AT) 

Roebling’s Sons Co., John A., Sub. of WIRE STRIPPERS, See Strippers, Wire 

Colorado Fuel & Iron Corp., 


(ABCTX) 


Strippers, Wire. 
Manufacturing and 


Electrical 

9°7 Michigs Ave ear- 
10227 Michigan Ave., Dear WIRE CUTTING PLIERS and Twist 
New Haven 4 ERS. See Pliers & Cutters, Wire 


Trenton 
os WIRING DUCTS. See Ducts, Wiring 
Rome, N. Y. (BTX) 


Pawtucket, R. I. WIRING HARNESSES. See Harness 


(ABT) and Assemblies, Wire 
Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41 1 WORM and WO 
S. Rubber C o., Rockefeller Center, New — and ame WHEELS. te 
York 20, N . 


WRENCHES, SOCKET SCREW. x 


Springs. Coil and Socket Screw Keys and Wrenches 


YARNS, BRAIDING and SERVING 
Fabrics, Insulating 


WIRE, MAGNET 


1255 Dixwell Ave., New ZINC 

Federated Metals Div 
ing & Refining Co., 

New York 4, N. Y York 5 


Wire Co., 
American Smelt 
25 Broad- 120 Broadway, New 


160 Front, New York 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, paze 245 


instantaneous 
reset 


time setting 
indication 


simple 
construction 





Dependable and accurate, 
A. T. C. synchronous-motor- 
driven Delay Timers can be set 
for a delay between process 
phases as little as 34 second or 
as long as 15 minutes. 
specially valuable in Gas 
Purging, ‘Reduced Voltage 
Starting, machine-tool indexing, 
elevator controls, and other 
operations involving time Delay. 
Designed for 115 or 230 volts, 
25, 50, or 60 cycles. Snap- acting 
s.p.d.t. swite ‘hes rated 15 
amperes at 115, 230, and 460 
volts a-c non-inductive load. 
Weatherproof, explosion-proof, 
or general-purpose housings. 
Send for Bulletin M-11. Auto- 
matic Temperature Control Co., 
Inc., 5234 Pulaski Ave., 
Philadelphia 44, Pa. 


Represented in Canada by: Powerlite De- 
vices, Ltd., Toronto, Montreal and Vancouver 
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nd 
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tor 


7 SIZES 1000 MCM 11 SIZES 1000 MCM 


Me 


a 


ort 
for i 


‘Onn 
See ~ A S 6 SIZES oe] ¢ M1! 6 SIZES 
181 
Nite 


3 SIZES 


essen 


CAN NEUTRAL 60, 100 & 200 AMPS FUSE CLIPS MANY SIZES AND TYPES 


TERMINAL BLOCKS WRITE FOR 80-PAGE CATALOG 


2 ILSCOMEPZEMMARIEMONT AVE.. CINCINNATI 27, OHIO 





= eo unne ctninniue || You can PUNCH IT FULL OF HOLES 
27 YEARS OF bei and still have GREATER STRENGTH 


with LESS METAL... 





Not just 27 years of 
building one or twe 
types of standard wire 
strippers, but 27 years 
of continuous research 
and development of many 
wire strippers to meet 
ever changing needs. 






Consult us about your 
wire stripping problems 
SPEED-CRAFT IS 
SUPERIOR BY EVERY 


Se COMPARISON 


Write fer complete information—sending wire samples—no obligation 


1729 EASTHAM AVE. 
WIRE STRIPPER CO. E. CLEVELAND, O4'6 
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Pattern 
6-WL 


@ Here's a metal so rugged that it can be 
punched full of holes, stamped, and fabri- 
cated in any way. Use it for all sorts of 
products — television chassis, electronic 
equipment, plane, ship, and auto parts, 
home appliances—and still use less metal. 
Because RIGID-TEX METALS are three- 
dimensional, design-strengthened and textured, they have greatly increased 
rigidity. Lighter gage metals can be used, thus saving critical materials. 
You'll find a thousand cost-reducing, profit-making uses 
for RIGID-TEX METALS—especially in times when the 
choice of the right metal means the success of your 
products. (Available in all ferrous and non-ferrous 
metals—solid or perforated—sheet or strip.) 

Sena tor new 16-page complete catalog ...on company 
letterbeads please, or see Sweets Design File la/Rs. 


See us at the NATIONAL METAL EXPOSITION in 
Chicago, November 1-5, 1954 at Booth 1425. 


, RIGIDIZED METALS 
TM \CORPORATION 


3 Vhs 73211 Ohio Street Buffalo 3, N. Y. 
. U.S. and 
50 Warehouses and Sales Representatives in all wy Foreign 
Principal Cities throughout the U.S. & Canada Patents 
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HIGH IN 
QUALITY 


















rugged 
precise 


dependable 


NIPPERT 
commutators 


and slip rings 





Three words that tell the 
standard-setting story of 
Nippert commutators and 
slip rings. Nippert engineer- 
ing know-how is at your 
service to help you solve 
your commutation problems. 
Sizes from 7/16 to 4”. 


Write for details, today! 


The 
NIPPERT 


toe 


ae 


Electric 


Products 


1759 W. Mound St 
Columbus 23 


Phone 
Ohio 


1116 


390 
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Class 22 with conta f 
— heavy current. 








Class 22 with conta 
for moderate current. 





Class 22 witl 
bifurcated contacts’ 
low voltage and current. 
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A.C. or D.C. 


open, plug-in, dateneal 
hermetically sealed and many special 
models. 


Available with resistance to shock, vi- 
bration, and temperature change to meet 
military specifications. 


Special variations engineered to exact- 
ing application requirements. 


Whatever your service, just tell us what 
you need or send for catalog. 


MAGNECRAFT 


ELECTRIC CO. 


1446 W. VanBuren St., Chicago 7, Ill. 





391 





When you need 


VARNISHED Fiberglas 


Insulating your equipment with Class “B” materials gives the safety 
factor needed for today’s higher operating temperatures and more 
rugged service requirements. 


ACME Varnished Fiberglas insulations offer exceptional tensile 
and tearing strengths with high dielectric strength, resist moisture, 
withstand elevated temperatures, provide greater heat dissipation, 
and extend the life of your equipment. The base cloth does not de- 
teriorate with age and will not burn. ACME Varnished Fiberglas in- 
sulations are manufactured to meet NEMA Standards. 


FOR ECONOMY—To improve the performance of your product 
without increasing costs, ACME can also supply varnished Open- 
Weave Fiberglas, which gives the same advantages at a cost slightly 
less than that for a comparable thickness of Varnished Cambric. This 
is made possible by using a base cloth with fewer threads per inch 
than the standard woven Fiberglas cloth. 


FOR STRETCH—ACME Varnished Seamless Bias Fiberglas has 
recently been made available in .007”, .010”, and .012” thickness for 
those taping applications where STRETCH is required along with 
higher heat characteristics. 


All of these are rated as Class “B’’ Insulations, and all coating is 
done with ACME high-quality electrical insulating varnishes, de- 
veloped and produced in our own plant to maintain the greatest degree 
of insulating efficiency. 


Insulations for Class “A” requirements are also available, using 
ACME electrical insulating varnishes over cambric, paper, duck, 
silk, or nylon. 


Write today for information and samples. 


Aeme Wire 


THE ACME WIRE CO. NEW HAVEN, CONN. 
Magnet Wire @ Coils @ Varnished Insulations @ Insulating Varnishes and Compounds 
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Squirrel cage motors, slip ring motors, synchronous motors, 
rae evee ci cey el induction motors, capacitor motors, direct current 
motors .. . open, enclosed, splash-proof, fan-cooled, explosion- 
proof... horizontal or vertical . . . for all phases, voltages and 
frequencies . . . in single speed, multi-speed and variable 
speed types . . . with or without flanges or other special fea- 
tures... with 5 types of gear reduction up to 432 to 1 ratio... 
with electric brakes . . . with mechanical and electronically- 
controlled variable speed units .. . with fluid drives .. . and 
for every type of mounting .. . Master has them all and so 
can be completely impartial in helping you select the one best 
motor drive for YOU. 

And all of these, the electric motors . . . the electric brakes __. 
the fluid drives .. . the gear reduction units .. . the variable 
speed drives .. . all are designed so they can be easily com- 
bined together to give you the RIGHT horsepower, the RIGHT 
shaft speed, the RIGHT mounting features in one compact 
power drive. 

That's the horsesense way to use horsepower whether you 


want '/g horsepower or 400 horsepower. 


THE MASTER ELECTRIC COMPANY alll 
DAYTON 1, OHIO ” callie 
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TO MAKE HEAVY-DUTY COPPER 


Caskets 


USE REVERE DEOXIDIZED 






@ An important extra service rendered by Revere consists of 
collaboration im setting up specifications. This is valuable 
because there’ are many different Revere Metals, each with 
special characteristics. No one copper, for example, will serve 
to best advantage in every application. A case in point is the 
matter of copper gaskets for Diesel fuel injection pumps. 
Copper is of course an ideal metal for gaskets, and is widely 
used for that purpose. But for this special application, which 
copper and in what form? The pump is used on large engines 
for municipal generating plants. It weighs 186 pounds, and 
must produce the high pressure required to inject fuel near the 
top of the Diesel compression stroke. Naturally, the load is a 
pulsating one. American Bosch Corporation came to Revere 
with the problem. Our suggestion was that much scrap could 
be saved if the gaskets were made by cutting rings off copper 
tube, instead of stamping them from strip. This achieved a 
double purpose, since the tube is made of deoxidized copper, 
which is superior in this application to electrolytic. We are able 
to report that these recommendations proved successful.... 
This work was done by the Revere Technical Advisory Service. 
To get in touch with it, see the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


ae 


= 230 Park Avenue, New York 17, N. Y. 
. . . . Mills: Baltimore, Md.; Chicago and Clinton, Ill.; Detroit, Mich.: 
Diesel Fuel Injection Pump, made by American Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.- 
Bosch Corp., Springfield, Mass., and gaskets made Sales Offices in Principal Cities, Distributors Everywhere. 


by cutting rings off 2” deoxidized copper tube. SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 








